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TO THE 


MUCH HONOURED AND TRULY RELIGIOUS 


L 4: D.: 


| WenDyY in CAMBRIDGESHIRE». 


| MADAM, 


ſo your many and fingle favours, ſeeing I am 


rom me at leaſt a publick acknowledgment, 


vhich ſuch a dedication gives me an opportu- 


Pity to make. Thirdly, Becauſe of ſuch kind 
df writings I know not where to chuſe a more 
ble judge or more candid reader. I am ſenn?nk 

ble chat * do fo wich IE thing! thas, , 


ö 


"6 


|Lavr LETTICE WENDY, 


WO or three reaſons HIVE" me to pre- 
ſent this diſcourſe to your Ladyſhip, 
and to make choice of you for its patroneſs. 
irſt, Becauſe I owe it to the liberality of 
our e brother, that I have this lei- 
ure to write any thing. Secondly, Becauſe 


pot in a capacity to requite them, ſeem to exact 


greateſt of temporal evils, bodily pain and an 
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AS 


looks like flattery, that, out of an exceſs of 4 
a 


modeſty, you cannot patiently bear the hears 
ing of your own juſt commendations; and, 
| therefore, ſhould J enlarge upon that ſubject, No! 
I know I ſhould have but little thanks for my UV 
Pains. the 
Indeed you have much better motives to do the 
well than the praiſe of men; the favour of bat 
God, peace of conſcience, the hope and ex- Par 
pectation of a future reward of eternal happi-| an 
neſs; and, therefore, I had rather write off àn 
you to others, to provoke them to imitate ſoſ une 
excellent an example, than to yourſelf, to en- Por 
cwcourage you in your Chriſtian courſe, and tc Sto 
fortify you in your athletick conflicts wir the 5 
ö 
guiſh; though I do not know why you ſhoulc fign 
reject any conſideration that may conduce-tof 1241 
ſupport you under ſo heavy preſſures, and of Inc 
ſo long continuance; of which, to ingenuous bet 
natures, true honour, that is, the current teſti reſt 
mony and approbation of good men, is not blaſ 
the meaneſt. No leſs man than St Auguſtin| muc 
was doubtful, whether the extremity of bodiſ Per. 
ly pain was not the greateſt evil that human] curſ 
nature was capable of ſuſfering z * Nay, faitl wife 
cc he, I was ſometimes compelled to conſenſ N 
6 to Cornelius Celſus, that it was ſo; neithed © the 
cc did his reaſons ſeem to me abſurd ;. we be plea 
c ing compounded of two parts, foul and bos n 
« dy, of which the firſt is the better, the latl a * and 
« ter the worſer; the greateſt good muſt be able 
& the beſt tg eee, to the better 5 
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The * Dedicatery. 


« that is, wiſdom; and the Kegel evil the 
« worſt thing incident to the worſt part, (the 
« body) that is, pain.” Now, though I know 


not whether this reaſon be firm and conclu- 
ſive, yet I am of accord with him, that of all 


the evils we are ſenſible of in this world, it is 
the ſoreſt; the moſt reſolute patience being 
baffled and proſtrated by a fierce and laſting 
paroxyſm of the gout, or ſtone, or cholick, 


and compelling to yield to its furious inſults, 9 


and confeſs itſelf vanquiſhed, the ſoul being 
unable to divert, or to do any thing elſe, but 
pore upon the pain; and, therefore, thoſe 


Stoical vaunts of their wiſe man's being hap- 


py in Phalaris's bull, I utterly reje& and ex- 
plode, as vain rodomontades, and chimerical 
figments; for that there never was ſuch a wiſe _ 
man among them, or indeed could be; yet do 
I not ſay, that the patience of a good man can 
be ſo far conquered by the ſharpeſt and ſeve- 
reſt torments, as to be compelled to deny or 
blaſpheme God or his religion; yea, or ſo 
much as to complain of his injuſtice ; though 
perchance he may be brought, with Job, to 
curſe his day, yet not curſe his God, as his 
wife tempted him to do. 

Now that the great Aywrobwrns and B face, 
the moſt juſt Judge and Rewarder, val be 
pleaſed to qualify and mitigate your ſufferings, _ 
as not to exceed the meaſure of your ſtrength 
and patience, or elſe arm you with ſuch an 
high degree of Chriſtian fortitude, as to be 
able to grapple with the moſt extreme ; ; and 
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when you have finiſhed your courſe in this 


world, grant you a placid and eaſy paſſage 
out of it, and dignify you, as one of his vic- 


tors, with a crown of eternal glory and feli- 


city, is the prayer of, © 
MADAM, 
YOUR LADYSHIP'sS | 


| MOST DEVOTED IN ALL SERVICE, 2 


JOHN RAV. 


Is R E F K 0 E. 


N all ts ret WON hath flouriſhed, com- 
plaint hath been made of the itch of writing, 
fand the multitude of worthleſs books, wherewith 
importunate ſcriblers have peſtered the world: Scri- 
bimus indocti doctigue: and—Tenet inſanabile multos 
I{cribendi cacoethes. I am ſenſible that this tractate 
may likely incur the cenſure of a ſuperfluous piece, 
land myſelf the blame of giving the reader unneceſſary 
trouble, there having been ſo much ſo well written 
of this ſubje& by the moſt learned men of our time, 
Dr More, Dr Cudworth, Dr Stillingfleet, late Biſhop 
ſof Worceſter, Dr Parker, late of Oxon ; and, to 
- [name no more, the honourable Robert Boyle, Eſa; 

_ - Fo that it will need ſome apology. Firſt, Therefore, 

in excuſe of it, I plead, that there are in it ſome conſi- 


bf be miſtaken, I alledge, Secondly, That the man · 
ner of delivery and expreſſion may be more ſuitable 
to ſome mens apprehenſion, and facil to their un, 
derſtandings. If that will not hold, I pretend, Third? 
\ V. By. that all the particulars contained in this book 
{cannot be found in any one piece known to me, but 
lie ſcattered and diſperſed in many; and ſo this may 
ſerve to relieve thoſe faſtidious readers, that are not 
willing to take the pains to ſearch them out; and 
poſſibly, there may be ſome whoſe ability (whatever 
_ [their induſtry might be) will not ſerve them to pur- 
haſe, nor their opportunity to borrow thoſe books, 
who yet may ſpare money enough to buy ſo incon- 
derable a trifle. If none of theſe excuſes ſuffice to 
acquit me of blame, and remove all prejudice, . 
ave two further reaſons to offer, which I think il 
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 [derations new and untouched by others; wherein, IO 


. and juſlify this undertaking. Full _ 
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That all men who preſume to write, at leaſt, whoſe 
writings the printers will venture to publiſh, are of 
ſome note in the world ; and where they do, or have 
lived and converſed, have ſome ſphere of friends and 
acquaintance, that know and eſteem them, who, 
it is likely, wilt buy any book they ſhall write for 
the author's ſake, who otherwiſe would have read 
none of that ſubject, though ten times better; and © 
ſo the book, however inferior to what have been al- : 
ready publiſhed, may happen to do much good. Se- 
condly, By virtue of my function, I ſuſpect myſelf 
to be obliged to write ſomething in divinity, having 
written ſo much on other ſubjects; for, not being 
permitted to ſerve the church with my tongue in 
_ preaching, I know not but it may be my duty to 
ſerve it with my hand by writing: and I have made 
choice of this ſubject, as thinking myſelf beſt quali- 
fied to treat of it. If what I have now written ſhall 
find ſo favourable acceptance, as to encourage me to 
proceed, God granting life and health, the reader 
may expect more; if otherwiſe, I muſt be content 
to be laid aſide as uſeleſs, and ſatisfy myſelf in hav- 
ing made this experiment. „„ 
4s for this diſcourſe, | have been careful to admit 
nothing for matter of fact or experiment, but what. 
is undoubtedly true, leſt I ſhould build upon a 
- ſandy and. ruinous foundation; and by the admix- 
ture of what is falſe, render that which is true ſuſ- 
_— .:...; | 
1 might have added many more particulars ; nay, 
my text warrants me to run over all the viſible 
works of God in particular, and to trace the foot- 
ſteps of his wiſdom in the compoſition, order, harmo- 
ny, and uſes of every one of them, as well as of thoſe 
that I have ſelected. But, Firſt, this would be a taſk 
far tranſcending my {kill and abilities; nay, the joint 
{kill and endeavours of all men now living, or that 


ſhall live after a thouſand ages, ſhould the world laſk 
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ſo long. For no man can find out the work that 
God maketh from the beginning to the end,” 
Eccleſ. iii. 11. Secondly, I was willing to conſult 
the infirmity. of the reader, or indeed of mankind in 
general; which, after a ſhort confinement to one ſort 
of diſh, ts apt to loath it, though never ſo wholeſome, 
and which at firſt was moſt pleaſant and acceptable; 
' and io to moderate my diſcourſe, as to make an end 
* of writing, before I might preſume he ſhould be 
quite tired with reading. TT 
I ſhall now add a word or two concerning the 
uſefulneſs of the argument, or matter of this diſ- 
9 courſe, and the reaſon I had to make choice of it, 
N beſides what I have already offered. ee 
Firſt, The belief of a Deity being the foundation 
of all religion (religion being nothing but a devout 
worſhipping of God, or an inclination of mind to 
ſerve and worſhip him) * for he that cometh to God, 
© muſt believe that he is God,” it is a matter of the 1 
higheſt concernment to be firmly ſettled and eſt aa 
bliſhed in a full perſuaſion of this main point; no-] 
this muſt be demonſtrated by arguments drawn 
from the light of nature, and works of the creation; 
for, as all other ſciences, ſo divinity proves not, but 
ſuppoſes its ſubjects, taking it for granted, that by 
natural light, men are ſufficiently convinced of the 
being of a Deity. There are indeed ſupernatural 
demonſtrations of this fundamental truth, but not 
common to all perſons or times, and to liable to ca- 
vil and exception by atheiſtical perſons, as inward 
illuminations of mind, a ſpirit of prophecy, and fore - 
telling future contingents, illuſtrious miracles, and 
the like; but theſe proofs, taken from effects and o- 
perations, expoſed to every man's view, not to be de- 
nied or queſtioned by any, are moſt effectual to con- 
* * Vince all that deny or doubt of it; neither are they 
V2 only convictive of the greateſt and ſubtleſt adverſa- 
5 ries, but intelligible alſo to the meaneſt capacities; 


n 


_ wiſdom. | 
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for you may hear illiterate. perſons, of the loweſt 


rank of the commonalty, ng that they need 
0 


no proof of the being of a God ; for that every pile 
of graſs, or ear of corn, ſufficiently proves that ; for, 


ſay they, all the men of the world cannot make ſuch 
a thing as one of theſe; and if they cannot do it, 


who can or did make it but God? To tell them, 


that it made itſelf, or ſprung up by chance, would 
be as ridiculous as to tell the greateſt philoſopher fo. 


| Secondly, The particulars of this diſcourſe ſerve 
not only to demonſtrate the being of a Deity, but 


alſo to illuſtrate ſome of his principal attributes; as, 
namely, his infinite power and wiſdom ; the vaſt mul- 


titude of creatures, and thoſe not only ſmall, but im- 


| menſely great, the ſun and the moon, and all the 
heavenly hoſt, are effects and proofs of his almighty 


power. * The heavens declare the glory of God, 


and the firmament ſheweth his handy-work,” 
__ Pfal. xix. 1. The admirable contrivance of all and 
each of them, the adapting all the parts of animals to 


their ſeveral uſcs, the proviſions that is made for 
their ſuſtenance, which is often taken notice of in 
ſcripture. Pſal. cxlv. 15, 16, The eyes of all wait 
«© upon thee : thou giveſt them their meat in due 


© ſeaſon, Thou openeft thy hand, and ſatisfieſt the 
« deſire of every living thing. Matth. vi. 26. Be- 
* hold the fowls of the air, for they ſow not, nei- 
© ther do they reap, nor gather into barns; yet 


«© your heavenly Father feedeth them. Pſal. cxlvii. 
49. He giveth to the beaſt his food, and to the 


young ravens when they cry.” And, laſtly, their 


mutual ſublerviency to each other, and unanimous 


_ conſpiring to promote and carry on the publick 


good, are evident demonſtrations of his ſovereign 


Laſtly, They ſerve to ſtir up and increaſe in us 


the affections and habits of admiration, humility and 


gratitude, Pſal. viii. 3. When I conſider the hea- 
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« yens, the work of thy fingers, the moon and the 
« ſtars which thou haſt ordained : what is man that 
« thou art mindful of him, or the ſon of man that 
thou viſiteſt him?” And to theſe purpoſes the 
holy Pſalmiſt is very frequent in the enumeration 
| and conſideration of theſe works, which may warrant 
mme doing the like, and juſtify the denominating ſuch 
a diſcourſe as this, rather theological than philoſo- 


[Note, That by the works of the creation, in the 
title, Imean the works created by God at firſt, and by 
him conſerved to this day in the ſame ſtate and condi- 
tion in which they were at firſt made, for conſerva- 
tion (according to the judgment both of philoſo- 
phers and divines) is a continued creation, ] 
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it, the hen in vain endeavouring to hinder or reclaim 
them; that birds of the ſame kind ſhould make neſts 
exactly alike, whereſoever bred, and though they 
had never ſeen a neſt made. 
The migration of birds from one country to another, a 
ſtrange and unaccountable action, 115, 116. 
The wonderful art obſervable in the con{truction, ſitua- 
tion, and figure of the cells in honey-combs, 118, 
119, 120. That bees and other animals lay up in 
ſtore, either for the food of their young, or their own 
winter proviſion, 120. 
The proviſion that is made for the preſervation and ſe- 
curity of weak and timorous creatures, and for the 
diminiſhing of the rapacious, 121, 122, 123. 
The ſitneſs of the parts of the bodies of animals to e- 
. one's nature and manner of living, inſtanced in, 
„The ſwine, 124. &e. 2. The mole, 125. 3 The 
„ or ant bear, 126. 4 The camelion, 127. 


5. The whole genus of wood peckers, ibid. 6. Swal- 


los, 128, Douckers, or loons, ibid. 
s In birds all the members are fitted for the uſe of fly- 
ing, 139, &c. The uſe of the tail in birds, 130. 
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The bodies of fiſhes moſt conveniently formed and pros 
vided for the uſe of ſwimming, 133, 134. And par- 
ticularly thoſe of cetaceous fiſhes, for the reſpiration 
and preſerving their natural heat, 134. And of am- 
phibious creatures, 101d. 

The fitting of the parts of animals one to another, viz, 
the genitals of the ſexes, 135. The nipples of the 
paps to the mouth and organs of ſuction, zb/d, The 
admirable ſtructure of the breaſts or paps, for the pre- 
paring and ſeparating, the containing and retaining of 
the milk, that it Goth not flow out without preſſure 
or 8 ibid. | 

Several obſervations of Ariſtotle's relating to the ſitneſs 
of the parts to the creatures nature and manner of 
living, and to their reſpective uſes, 137. I 

Another remarkable inſtance, in proportioning the length 
of the necks to that of the legs in animals, 138, 139. 

Of the aponeuroſis in the neck, why given to molt 
quadrupeds, and not to man, 239. That ſome birds 
have but ſhort legs, and yet long necks; and why, 
139, 140. That this inſtance cannot be accounted 
for by atheiſts, 139. 

The various kinds of voices the ſame il uſes on 
divers occaſions, and to divers purpoſes, argumenta- 
tive of providence and counſel in conferring them up- 
on it, being ſo extremely uſeful and ſerviceable to the 
creature, 140. f 

An objection againſt the uſe of ſeveral bodies I have in- 
ſtanced relating to man, anſwered, 141. A diſcourſe 
in the perſon of Almighty God to man, 142, &c, 

The incredible ſmallneſs and ſubtileneſs of ſome animal- 
cules, an argument and proof of the admirable art 
of the Creator, 145, 146. 

Practical inferences from the precedent diſcourſe, where- 
in it is ſhewn, that the world was in ſome ſenſe made 
for man, yet not ſo as to have no other end or uſe of 
its creation but to ſerve him, 148, &c. The con- 
templation and conſideration of the works of God 
may probably be ſome part of our r employment 1 in 
heaven, 149. 
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FREE CUNTEN TS, 

The ſun, moon, ſtars, &c. are called upon to praiſe 
God, which they can do no otherwiſe, than by af- 
fording man, and other intelligent beings, matter or 

ſabject of praiſing him; and therefore men and an- 
gels are called upon to conſider thoſe great effects of 
the divine power, wiſdom and goodnefs, and to give 

God the praiſe and glory due to him for them, 155, 
156, &, That God doth, and may juſtly intend 

and deſign his own glory, 158, 159, 160. 


SECOND PAR T. 


F the whole body of the earth; and; firſt of i its ſi- 
| gure, which is demonſtrated to be ſpherical, 162. 
The conveniencies of this figure ſhewn for union of 
parts, ſtrength, convenience of habitation, and circu- 
lar motion upon its own poles, 163, 164. 
Th Of its motion, both diurnal upon its. own poles, and 
annual in the ecliptick; and both theſe ſhewn to be 
rational, and cor diffinant to ſcripture, 165, 166, &c, | 
The preſent direction and conſtant paralleliſm of its, 
axis to itſelf, ſhewn to be moſt convenient for the in- 
habitants of the earth, by the inconvenience of any 
different poſition, 166, 167, 168, &c. That the Tor- 
rid Zone is habitable, and ſtored with great multi- 
tudes of men and other animals, contrary to the o- 
pinion of ſome of the antients, 169. Neither are 
the heats there prejudicial to the longevity of men, 
ibid. A digreſſion to prove that the lives of men 
are longeſt in the hoteſt countries, 170, 171. That 
it would not be more convenient for the inhabitants 
of the earth if the tropicks ſtood at a greater diſtance, 
proved, A very conſiderable, and heretofore unob- 
ſerved convenience of this inclination of the earth's 
axis, which Mr Keill affords us, 171, 172, 173. 
Of the uſefulneſs of the preſent figure, conſtitution and 
conſiſtency of the ſeveral parts of this terraqueous 
globe, 174, 175. 
An enumeration of ſome plants which afford almoſt 
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THE CONTENTS, 


whatever is neceſſary for human life, 19 5,—198. 


Plants having a kind of ciſterns or baſons formed of . 


their leaves compacted together, for the OY 
and preſerving of water, &c, 176, 177. 

Of mountains and their uſes, 181,—185. 

The wiſdom of God diſcovered in the ſtructure of the | 

bodies of men and other animals. 

Eleven general obſervations demonſtrating this wiſdom 
and goodneſs of God in forming our bodies. 

1. The erect poſture of the body of man, 185. commo- 
dious, (1.) For the ſuſtaining of the head, 186. 
(2) For proſpect, ibid (3.) For walking and uſing 
our hands. 187. That this erection of the body was 

intended by nature, proved by ſeveral arguments, 
and particularly the faſtening the cone of the heart 
to the midriff; of which an account is given out of 
Dr Tyſon's anatomy of the Orang-Outang, 188, 189. 

2. In that there is nothing deficient or redundant in the 
body of man, 190 A notable ſtory of a man's giv- 
ing ſuck to a young child well atteſted, id. 


3. The parts of the body moſt conveniently ſituated 


for uſe, for ornament, and for mutual aſſiſtance, 191 , | 
_—— 7 

4. Ample proviſion made for the defence and ſecurity 
of the principal parts, heart, brain, and Jungs, 193, &c. 

5. Abundant proviſion made againl evil accidents and 

inconveniencies, 195, 196. | 

Some obſervations concerning ſleep, 197, 198. That 
the inſenſibleneſs of pain during ſleep proceeds rather 
from the relaxation of the nerves than their obſtruc- 
tion, 198, 

6. The conſtancy obſerved in the number, 6gure, and 
ſite of the principal parts, and the variety in the els, 
198, 199. 

7. The annexing of pleaſure to thoſe actions that are 
neceſſary for the ſupport of the individuum, and the 
continuation and propagation of the kind, 199. 

8. The multitude of intentions the Creator muſt have 
in the formation and fitting the ſeveral parts for their 
reſpective actions and uſes, 200. 


Of the particular parts of the body. 


THE CONTENTS. 


The fitting and accommodating ſome parts to divers 
offices and uſes, an argument of wiſdom and deſign 


in the contrivance of the body of man and other a- 


nimals, 201. 


10. In the nouriſhment of their bodies, making that Wal 


which is proper to preſerve them in a healthful ſtate, 
grateful to the taſte, and agreeable to the ſtomach. 
Of the great uſe of pain, 202, 203. 


11. The variety of lineaments and diſſimilitude of the 


faces of men, as alſo of their voices and hand- writ- 
ings, all of mighty importance to man, 204, 205, 206. 
And, 1/7, Of the 
head and hair, 206. The reaſon of baldneſs, 751d. 
2dly, Of the eye, its beauty, oy: Its humours and tu- 
nicles tranſparent, 208. (.) For the clearneſs. 
(2.) For the diſtinctneſs of viſion, 209. The parts 
of the eye of a figure moſt convenient for the collec- 
ion of the viſual rays, viz. convex, 208, 209. The 
uveous tunicle hath a muſculous power for contracting 


and dilating of the pupil, 209. Its inſide, and that of 


the chroids, why blackened, 210. The figure of the 
eye alterable, according to the exigency of the ob · 
ject, in reſpect of diſtance or propinquity, 210, 211. 
Why the optick nerve is not inſerted right behind the 


eye, 211. Why, though the rays be decuſſated in the 


5 pupil of the eye, the object is not ſeen inverted, 212. 
The ule of the aqueous humour, and that it is ſud- 


denly reparable, 212 213. The Tunica Cornea pro- 


tuberant above the white of the eye, and why, 2 13. 
The uſe of tlle muſcles of the eye, 214. The provi- 
ſion for the defence and ſecurity of this precious part. 
ibid. The uſes of the eye-lids, and their frequent 
winking, 215. That as man wants, ſo he needs not, 
the ſeventh or ſuſpenſory muſcle, which is of great 
uſe and neceſhty to brutes, 216. The need and 
uſe of the nictating membrane in brutes, and that man 
needs it not, 216, 217. 

3dly, Of the ear, 217. 
Of the Tympanum of the ear, its bones, and their 
muſcles ; : and of the uſe of the ear, wax, Kc. ibid. 


The uſe of the Auricula, 218. 
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4thly, Of the teeth, nine remarkable obſervations cons. 


cerning their ſituation, ſtructure and uſes, 219, 220, 
221. 


Fil y, Of the tongue and its various uſes; : for ß 


and gathering of food; for managing of maſtication; 
for forming of words, Kc. 221. Speaking, proper to 
man, 222. Of the Ductus Salivales, and of the great 
uſe of the 1 or _ 223. 


uſes, 223. 


3 -thly, Of the heart, the uſe and on of 3 its pulſe, 


for the circulation of the blood, and the admirable 
make and contrivance of it for that office, 224, &c. 
Of the muſcular coat, and pulſe of the arteries, ef- 
fected by a kind of conſtriction, or periſtaltick motion, 
and not merely by a wave of the blood in every * | 
225, 226, 227. c | 

The wonderful artifice of nature in regulating the mo- 
tion of the blood in the veins and arteries, by affiſt- 
ing and promoting it in the one, and moderating it in 
the other. The uſe of the Vena ſine parti, 228, 229. 

8thly, Of the hand, its ſtructure and various uſes, not 
ealily to be enumerated, 230,—233. 

9thly, Of the back bone, its gure, and why divided in- 
to vertebres, 233. 

The proviſion that is made for the eaſy and eder 
motion of the bones in their articulation by a twofold 

juice. 1. An oily one ſupplied by the marrow. 2. 
Mucilaginous, prepared and ſeparated by certain glan- 
dules made for that purpoſe, 234. This inunction 
of the head of the bones with theſe juices is uſeful, 
1. To facilitate motion, 2 34. 2. To prevent attri- 
tion, 235. 

Why the bones are made hollow, 2 16 | 

Why the belly is fleſhy, and not incloſed with bones 
like the breaſt, 237. 

The motion of the guts, 238. 

the gall, id. 

Of the bladder, its Arber and uſe; of the kidneys, 

| 110 glandules, and ureters, their compoſition and ules, 
ibid. 


of the liver, and uſe of 
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The packing and thruſting together ſuch a multitude of l 


- Membranes capable of a prodigious extenſion, uſe in 
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The adapting all the bones, muſcles and veſſels to their 
ſeveral uſes, and the j Joining and compacting them to- HEE 
gether, noted, 239. ay 

The geometrical contrivance of the muſcles, and fit- 
ting them for their ſeveral motions and actions, ac- 
cording to the exacteſt rules of mechanicks. 


various and different parts ſo cloſe, that there ſhould 3 
be no unneceſſary vacuity in the body, nor any claſh- 


Ing between them, but mutual aſkitance, admirable, # 
ibid. 1 


geſtation of twins, &c. 240. 1 
The parts that ſeem of little or no uſe, as the fat, ſhewn 3 

to be greatly uſeful, hid. How ſeparated from the 

blood, and received into it again, 241, 242. 2 
The conſideration of the formation of the foetus i in the 
womb waved, and why, 242, 243. 2 
What a fitneſs the ſeed hath to faſhion and form, and : 


why the child reſembles the parent, and ſometimes | 
the anceſtor, 243, 244. | > 1 
The conſtruction of a ſet of temporary parts for the q 


uſe of the foetus only while in the womb, a clear 
proof of deſign, 244. 

No equivocal or ſpontaneous generation, but that all a- 
nimals are generated by animal parents of their wn 
kind, 245, 246. And probably all plants too pro- 
duced by ſeed, and none ſpontaneous, proved- and 
. vindicated, and the objections againſt it anſwered, 
247] ,—252, ©: 

That the coſſus of the antients was not the hexapod of 
a beetle, as I thought, but an eruca, agreed with Dr | 
Liſter, 252, 23 

The louſe ſearching out ſordid and-naſty clothes to 
harbour and breed in, probably deſigned to deter men 

and women from ſluttiſnneſs and uncleanlineſs, 253. 

An additional and moſt effectual argument againſt ſpon- 
taneous generation, viz. that there is no new ſpecies 
of animals produced, 254, 255. 

Whence choſe vaſt numbers of ſmall frogs which have 


THE CONTENTS. 
ber been obſerved to appear upon refreſhing ſhowers af- 
ter drought, do probably proceed, ſhewn in an in- 
gt. tance of his own obſervations by Mr Derham, 260, 
261. 
3 Df toads found in the heart of timber trees, and in the 


le of | 


middle of great ſtones, 265, 266. | 

ould Miſcellaneous obſervations concerning the ſtructure, ac- 
laſh. tions, and uſes of ſome parts of animals, omitted in 
able, the firſt part; as alſo the reaſons of ſome inſtincts 

and actions of brutes, 268, 269, 270. 
ſe in 3 The manner and organs of reſpiration accommodated 
to the temper of animals, their place and manner of 
\ewn living ſhewn in three ſorts of reſpiration, 1. By lungs, 
) the with two ventricles of the heart in hotter animals, 
268. 2. By lungs with but one ventricle, 269, 3. By 
\ the EE gills with one only ventricle of the heart, 270. Why 


the Foramen Ovale is kept open in ſome amphibious 

animals, 270, 271. In ſome of them the epiglottis 
is large, and why, 271, 272. No epiglottis in ele- 
phants, and why; and how that creature ſecures him- 
ſelf from mice creeping. up his e into his 
= lungs, 272. x 
FT wo notable obſervations of the ſagacity of the tortoiſe, 


times 


the 
clear 


1 the one of the land, the other of the ſea tortorle, 
own 273. &c. 
pro- he armour of the hegde-hog ad tatou, and their 
and bower of contracting themſelves into a round ball, a 
ered. great inſtance of deſign for their defence and ſecu- 
rity. 275, 276. 
d of The manner and uſe of extending and withdrawing the 
h Dr Curtain of the Periophthalmium, or nictating mem- 


brane in beaſts and birds 277, 278. That the a- 
ht queous humour of the eye will not freeze, 281, 
Of the make of the camel's foot, and his bags to pree 


OE” ſerve water in his ſtomach for his needs, 281, 282, 
555 I The uſe of rapacious creatures ſwallowing ſome of the 
ep | hair, furr and feathers of the beaſts or birds they 


prey upon, 282, 283, | 
"PRE A conjecture by what means cartilaginous fiſhes ariſe 
| and fink themſelves in the water, 283. 
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That nature employs all the methods and artifices: off 
chymiſts in analizing of bodies, and ſeparating thei = x 
parts, and out- does them and the ſeveral particular 
inſtanced in, 284. 
Obſervations about the gullet and diaphragm, 285, | 
An admirable ſtory out of Galen, about the taking a kid 
out of the womb of its dam, and bringing it up byj 
hand; and remarks upon it, 285,—288, : 
The natural texture of membranes ſo made, as to be 
immenſely dilatable, of great uſe and neceſſity in geſ- 
tation, 289, 55 
A notable inſtance of providence in the make of the 
veins and arteries near the heart, 290, 291. 2 
The atheiſts main ſubterfuge and pretence to elude and} 
evade all our arguments and inſtances, to demon : 
| ſtrate the neceſſity of providence, deſign and wiſdom, 
. in the formation of all the parts of the world, viz, That 
= things made uſes, and not uſes things, preclude 
and confuted, 292, 293. 1 
An anſwer to an objection againſt the wiſdom of God 
in making inferior ranks of creatures, 299, &c, 15 
Many practical inferences and obſervations, from 306% 
to the end of the bock. | ; 
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Ps Al. M civ. 24. 


7w manifeld are thy works, O Lord! In wiſdom 
haſt thou made them all, 


N theſe words are two clauſes; in the firſt 
WI whereof the Pfalmiſt admires the multitude of 
God's works; How manifold are thy works, O Lord! 
In the ſecond he celebrates his wiſdom in the crea- 
tion of them; In wiſdom haſt thou made them all, 

Of the Firſt of theſe I ſhall ſay little, only brief - 
Ny run over the works of this viſible world, and 
give ſome gueſs at the number of them; whence 
t will appear, that upon this account they will 
deſerve admiration, the number of them being 
ainveſtigable by us, and fo affording us a demon- 
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26 © The WisDom of GOD Part J. 


ſtrative proof of the unlimited extent of the Crea- a6 
tor's ſkill, and the fecundity of his wiſdom and i 


power. That the number of corporeal creatures 7 


is unmeaſurably great, and known only to the 
Creator himſelf, may thus probably be collected: 
Firſt of all, The number of fixed ſtars is on all 
hands acknowledged to be next to infinite. Se- 
condly, Every fixed ſtar, in the now- received hy- 
potheſis, is a fun, or ſun- like body, and in like 
manner incircled with a chorus of planets moving 
about it; for the fixed ſtars are not all placed in 
one and the ſame concave ſpherical ſuperficies, 
and equidiſtant from us, as they ſeem to be, but are | 
varioully and diſorderly ſituated, ſome nearer, ſome | 
further off, juſt like trees in a wood or foreſt, as | 
Gaſſendus exemplifies them. And, as in a wood, 


though the trees grow never ſo irregularly, yet the 


eye of the ſpectator, wherever placed, or whither- 
ſoever removed, deſcribes ſtill a circle of trees: 

ſo would it in like manner, wherever it were in | 
the foreſt of ſtars, deſcribe a ſpherical ſuperficies 
about it. Thirdly, Each of theſe planets is in all 
Hikelihood furniſhed with as great variety of corpo- 
real creatures, animate and inanimate, as the earth is, 
and all as different in nature as they are in place | 
from the terreſtrial, and from each other. Whence | 
it will follow, that theſe muſt be much more infinite 
| than the ſtars; I do not mean abſolutely, according 
to philoſophick exactneſs, infinite, but only infinite | 


or innumerable as to us, or their number prodigi- MW 


oOully great. | 


That the fixed ſtars are innumerable, may thus be 
made out: thoſe viſible to the naked eye are by. the 
leaſt account acknowledged to be above a thouſand, n 

excluding thoſe towards the South pole, which are 


not viſible in our horizon: beſides theſe, there 


| have been incomparably more detected and brought 
to light by the teleſcopes ; the milky way being 


0 


rt I. 


rea. found to be (as was formerly conjectured) nothing 
and put great companies or ſwarms of minute ſtars 
* gly inviſible, but by reaſon of their proximity 
ted : 
n all 
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ving | ſcopes that could poſſibly be invented or poliſhed 


by the wit and hand of an angel: for if the world 


: be (as Des Cartes would have it) indefinitely ex- 
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in the CREATION, 27 


mingling and confounding their lights, and ap- 
bearing like lucid clouds. And it is likely that, 
had we more perfect teleſcopes, many thouſands 
more might be diſcovered ; and yet, after all, an in- 
credible multitude remain, by reaſon of their im- 
menſe diſtance beyond all ken, by the beſt tele- 


tended, that is, ſo far as no human intellect can 
fancy any bounds of it; then what we lee, or can 
come to ſee, muſt be the leaſt part of what is un- 


| diſcoverable by us, the whole univerſe extending 
a thouſand times farther beyond the utmoſt ſtars 


we can poſlibly deſcry, than thoſe be diſtant from 
the earth we live upon, This hypotheſis of the 


fixed ſtars being ſo many ſuns, &c. ſeems more 
| agreeable to the Divine greatneſs and magnifi- 


cence. But that which induces me much to doubt 
of the magnitude of the univerſe, and immenſe 
diſtance of the fixed ſtars, is the ſtupendous phe- 
nomena of comets, their ſudden accenſion, or ap- 


tails, and ſwiftneſs of their motion, and graduat 
diminution of bulk and motion, till at laſt they diſ- 
appear. That the univerſe is indefinitely extend- 


ed, Des Cartes, upon a falie ground, (that the for- 


mal ratio of a body was nothing but extenſion into 


length, breadth, and profundity, or having partes 
| extra partes, and that body and ſpace were ſyno- 
nymous terms) aſſerted; it may as well be limited 
| this way, as in the old hypotheſis, which places the 
| fixed ſtars in the ſame ſpherical ſuperficies ; accord - 


ing to which (old hypotheſis) they may allo be de- 
monſtrated by the fame mediums to be innume- 
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. rable, only inſtead of their diſtance ſubſtituting 


their ſmallneſs for the reaſon of their inviſibi- a 


But leaving the celeſtial bodies, I now come to the 
terreſtrial: which are either inanimate or animate, 
The inanimate are the elements, meteors, and foſ- 
fils of all ſorts, at the number of which laſt I can- | prec 
not give any probable gueſs: but if the rule which ther 
ſome conſiderate philoſophers deliver, holds good, leart 
viz. how much more imperfe& any genus, or or- Dr 


der of beings is, ſo much more numerous are atec 


the ſpecies contained under it. As for example: cies 
birds being a more perfect kind of animals than fiſh- MW 7 
es, there are more of theſe than of thoſe; and for trit 


the like reaſon more birds than quadrupeds, and jon 


more inſets than of any of the reſt, and ſo more mo 
plants than animals, nature being more ſparing in her her 
more excellent productions. If this rule, I i holds ſpe 


good, then ſhould there be more ſpecies of foſſils, Wi 
or generally of inanimate bodies than of vegetables, 60 
of which there is ſome reaſon to doubt, unleſs we ſpe 
will admit all forts of formed Tones to be diſtinct pr 
A CCC Ja 
Animate bodies are divided into four great gene- m 
ra, or orders, beaſts, birds, fiſhes and inſects. or 
The ſpecies of beaſts, including alſo ſerpents, are ut 
not very numerous: of ſuch as are certainly known 
and deſcribed, I dare ſay not above 150; and yet al 
1 believe, not many, that are of any conſiderable MF} 2 
bigneſs, in the known regions of the world, have e- t] 
ſcaped the cognizance of the curious. I reckon all n 
dogs to be of one ſpecies, they mingling together in t 
generation, and the breed of ſuch mixtures being 
prolifick, _ TEE \ 
The number of birds known, and deſcribed, may L 
be near 500; and the number of fiſhes, ſecluding 
ſhell fiſh, as many; but, if the ſhell-fiſh be taken in, 6 


more than ſix times the number. How many of 
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uting ach genus remain yet undiſcovered, one cannot cer- 
iſibi-tainly nor very nearly conjecture; but we may ſup- 


1 poſe the whole ſum of beaſts and birds to exceed by 
Ja third part, and fiſhes by one half, thoſe known. 


nate, The inſects, if we take in the exanguious, both 
fol. Mterreſtrial and aquatick, may, in derogation to the 
can precedent rule, for number, vie even with plants 
hich WW themſelves: for the exanguious alone, by what that 
ood, learned and critical naturaliſt, my honoured friend, 


Dr Martin Liſter, hath already obſerved and deline- 
are WY ated, I conjecture, cannot be fewer than 3000 - in 

ple : = cies, perhaps many more. 

fiſh- Z The butterflies or beetles are fuch numerous 
for tribes, that 1 believe in our own native country a- 
and lone the ſpecies of each kind may amount to 150, or 

10re more. And if we ſhould make the caterpillars and 
her W hexapods, from whence theſe come, to be diſtinct 


olds | ſpecies, as moſt naturaliſts have done, the number 
ils, will be doubled, and theſe two genera will afford us 
les, boo ſpecies; but if thoſe be admitted for diſtinct 
we WW ſpecies, I ſee no reaſon but their aureliae alſo may 
nct pretend to a ſpecifick difference from the caterpil- 
lars and butterflies, and ſo we ſhall have 300 ſpecies 
ne- more; therefore we exclude both theſe from the de- 
8 gree of ſpecies, making them to be the ſame inſect 
are under a different larva or habit, / 
wn The fly-kind, if under that name we 8 
yet all other flying inſects, as well ſuch as have four, 
ble as ſuch as have but two wings, of both which kinds 
e- there are many ſubordinate genera, will be found in 
all W multitude of ſpecies to equal, if not exceed, both 


the fore-mentioned kinds. 

The creeping inſects that never come to be 
winged, though for number they may fall ſhort of 
the flying or winged, yet are they allo very nume- 
rous; as by running over the ſeveral kinds I could 

eaſily demonſtrate. Suppoſing then there be. a 

thouſand ſeveral ſorts of inſects in this ilaad, and 5 


1 laſt year aſſigned to all England, having myſelf 
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the ſea near it, if the ſame proportion holds be- upd 


tween the inſects native of England, and thoſe of 
the reſt of the world, as doth between plants do-. Pan 
meſtick and exotick, (that is, as I gueſs, near a de- Ne b 


cuple) the ſpecies of inſets in the whole earth, Mp det 
(land and water) will amount to 10000, and I f th 


do believe, they rather exceed than fall ſhort of that Ir to 


ſum. Since the writing hereof, having this ſum- Wo (4 
mer, anno 1691, with ſome diligence proſecuted ions 
the hiſtory of our Engliſh inſets, and making col- Miffe 


lections of the ſeveral ſpecies of each tribe, but Wow 
particularly and eſpecially of the butterflies, both Wiltitu 
nocturnal and diurnal, I ſind the number of ſuch had 


| of theſe alone as breed in our neighbourhood (about Wthi 


Braintree and Notely in Eſſex) to exceed the ſum 


obſerved and deſcribed about 200 kinds, great and 


ſmall, many yet remaining, as I have good reaſon 


to believe, by me undiſcovered. This I have, ſince | 
the writing hereof, found true in cxperience, hav- 
ing every year obſerved not a few new kinds: nor 
do I think, that if I ſhould live twenty years longer, 
1 ſhould, by my utmoſt diligence and induſtry in 
ſearching them out, come to an end of them, If 
then, within the ſmall compaſs of a mile or two, 
there are ſo many ſpecies to be found, ſurely the 
moſt modeſt conjecture cannot eſtimate the num- 
ber of all the kinds of papilios native of this iſland 
to fall ſhort of 300, which is twice ſo many as I 
laſt ſummer gueſſed them to be; wherefore, uſing 
the ſame argumentations, the number of all the 
Britiſh inſe&ts will amount to 2000, and the total 
ſum of thoſe of the whole earth will be 20000, 
The number of plants contained in C. Bauhin's 
Penax is about 6000, which are all that had been 
| deſcribed by the authors that wrote before him, or 
obſerved by himſelf; in which work, beſides miſ- 
takes and repetitions incident to the moſt wary 


»a. 
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Is be- Id knowing men in ſuch a work as that, there 
oſe of e a great many, I might ſay ſome hundreds, put 
ts do- on for different ſpecies, which, in my opinion, 


a de- We but accidental varieties: which I do not ſay 
earth, WW detract from the excellent pains and performance 

and If that learned, judicious, and laborious herbariſt, 
f that r to defraud him of his deſerved honour, but only 


; fum- Jo ſhew that he was too much ſwayed by the opi- 


cuted ions then generally current among herbariſts, that 
3 col- Wifferent colour, or multiplicity of leaves in the 
„but Hower, and the like accidents, were ſufficient to con- 
both Witute a ſpecifick difference. But ſuppoſing there 
ſuch had been 6000 then known and deſcribed, 1 cannot 
bout think but that there are in the world more than 


ſum 


triple that number; there being in the vaſt continent 
1yielf | 


of America as great a variety of ſpecies as with us, 
and and yet but few common to Europe, or perhaps A- 

-aſon frick and Aſia. ' And if, on the other ſide of the E- 

ſince MW quator, there be much land ſtill. remaining undiſco- 

hav- i vered, as probably there may, we mult ſuppoſe the, 
nor number of plants to be far greater. Ie: 

ger, What can we infer from all this? If the number 

y in of creatures be ſo exceeding great, how great, nay 
If M immenſe, muſt needs be the power and wiſdom of 


wo, him who formed them all! For (that I may borrow 
the the words of a noble and excellent author) as it ar- 
um- MW gucs and manifeſts more {kill by far in an arti- 
and ficer, to be able to frame both clocks and watch- 
8 es, and pumps, and mills, and grenadoes, and 
ing W rockets, than he could diſplay in making but one 
the of thoſe ſorts of engines; ſo the Almighty diſco- 


tal 
0. 
n's 
en 


or 
iſ· 
ry 


vers more of his wiſdom in forming ſuch a vaſt 
multitude of different ſorts of creatures, and all 
with admirable and irreprovable art, than if he had 
created hut a few; for this declares the greatneſs 
and unbounded. capacity of his underſtanding. A- 
gain, the ſame ſuperiority of knowledge would be 
diſplayed, by contriving engines of the ſame kind, 


bath ſhewn, in many inſtances, that he is not con 


effect, but can perform the ſame thing by divers 
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or for the ſame purpoſes, after different faſhioas, ai Joubli 


the moving of clocks or other engines by ſpring: 
inſtead of weights: ſo the infinitely wife Creatoſ 


fined to one only inſtrument for the working one 


means. So, though feathers ſeem neceſſary for fly. 
ing, yet hath he enabled ſeveral creatures to fly with- 
out them, as two forts of fiſhes, one ſort of lizard, 
and the batt, not to mention the numerous tribes| 
of flying inſets. In like manner, though the air- 
bladder in fiſhes ſeems neceſſary for wimming, 
yet ſome are ſo formed as to ſwim without it, viz. 
Firſt, The Cartilagineous kind, which, by what ar- 
tifice they poize themſelves, aſcend and deſcend at 2 
pleaſure, and continue in what depth of water 
they liſt, is as yet unknown to us. Secondly, The | 
Cetaceous kind, or ſea-beaſts, differing in nothing 
almoſt from quadrupeds, but the want of feet. The 
air, which in reſpiration theſe receive into their 
lungs, may ſerve to render their bodies equiponde- 
rant to the water; and the conſtruction or dilata- 
tion of it, by the help of the diaphragm and muſcles 
of reſpiration, may probably aſſiſt them to aſcend or 
deſcend in the water, by a hight impulſe thereof with 
their fins. 
Again, Though the water being a cold element, 
the moſt wiſe God hath fo attempered the blood 
and bodies of fiſhes in general, that a ſmall de- 
gree of heat is ſufficient to preſerve their due con- 
ſiſtency and motion, and to maintain life; yet to 
ſhew that he can preſerve a creature in the ſea, 
and in the coldeſt part of the ſea too, that may 
have as great a degree of heat as quadrupeds them- 
| ſelves, he hath created variety of theſ eous 
fiſhes, which converſe chiefly in the NOrtffern ſeas, 
whoſe whole body being incompaſſed round with a 
8 fat . or r blubber, (which, by rellecting and 
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ions, oubling the internal heat, and keeping off the 
ſpring; Wernal cold, doth the ſame thing to Ba that 
Creatoſ Paths do to us) is enabled to abide the greateſt 
ot con id of the ſea-water, The reaſon why theſe fiſh- 


Ng one delight to frequent chiefly the Northern ſeas, 
divers I conceive, not only for the quiet which they 
or fly. oy there, but becauſe the Northern air, which 
with. ey breathe in, being more fully charged with 
izard, Woſe particles ſuppoſed nitrous, which are the ele- 
tribes Went of fire, is fitteſt to maintain the vital heat in 
e air- Wat activity which is ſufficient to move ſuch an 
ning, Mnwicldy bulk as their bodies are with due cele- 
viz, Wity, and to bear up againſt and repel the ambient 
t ar- old; and may likewiſe enable them to continue 
d at Monger under water than a warmer and thinner air 
J...... e OE ed | 
The Another inſtance to prove that God can and doth 
ins py different means produce the ſame effect, is, the 
The Farious ways of extracting the nutricious juice out 
1eir pf the aliment, in ſeveral kinds of creatures. | 


moiſtened with the ſpittle ( ſaliva) is firſt chewed 
End prepared in the mouth, then ſwallowed into the 
Nomach, where being mingled with ſome diſſolvent 
Wh uices, it is by the heat hereof concocted, macerat- 
ed, and reduced into a chyle or cremor, and fo eva» 


Cuated into the inteſtines, where hang mixed with 
d the choler and pancreatick juice, it is further ſubti - 
MMized and rendered fo fluid and penetrant, that the 
- |KEthinner and finer part of it eaſily finds its way in at 
n 


the ſtreight orifices of the lacteous veins. 
2. In birds there is no maſtication or comminu- 
tion of the meat in the mouth; but in ſuch as are 


che crop or craw, or at leaſt into a kind of anteſto- 

mach (which I have obſerv'd in many, eſpecially in 
piſcivorous birds) where it is moiſtned and molli- 
fied by ſome proper juice from the glandules di- 


1. In man and viviparous quadrupeds, the food 


Wnot carnivorous, it is immediately ſwallowed into 
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Nilling in there, and thence transferred into the gi. 
zard or muſculous ſtomach, where by the working 
of the muſcles compounding the ſides of that ven. trange 
tricle, and by the aſſiſtance of ſmall pebbles (which Torroli 
the creature ſwallows for that purpoſe) it is, as it or I b 
were by mill-ſtones, ground ſmall, and ſo tranſmit- Ihus p 

ted to the guts, to be further attenuated and ſubti-Mhe fle 
lized by the fore· mentioned choler and Pancreatick he be 
juice. 

3. In oviparous quadrupeds, as chamelions, li. 
zards, frogs, as alſo in all ſorts of ſerpents, there is 
no maſtication, or comminution of the meat either 
in mouth or ſtomach; but as they ſwallow inſects or 
other animals whole, ſo they void their ſkins un- 
broken, having a heat, or ſpirits, powerful enough 


to extract the juice they have need of, without B 
breaking that which contains it; as the Pariſian aca- Wot p 
demiſts tell us. I myſelf cannot warrant the truth Ning 


of the obſervation in all. Here, by the bye, we take coul 
notice of the wonderful dilatability or ex tenſiveneſs Mcal | 
of the throats and gullets of ſerpents : I myſelf have Hor 
taken two entire adult mice out of the ſtomach of inte 
an adder, whoſe neck was not bigger than my little teri 
finger. Theſe creatures, I ſay, draw out the juice 
of what they ſwallow without any comminution, or | 
% much as breaking the ikin; even as it is ſeen inat f. 
the juice of grapes is drawn as well from the * rape, 
where they remain whole, as from a vat, where they 
are bruis d; to borrow the Pariſian philoſophers ſi⸗ 
militude. | 
4. Fiſhes, which neither chew their meat in thelr Z 
ths, nor grind it in their ſtomachs, do by the 
help of a diſſolvent liquor, there by nature provid- 
ed, corrode, and reduce it, ſkin, bones and all, into 
a chylus, or o cremor; and yet (which may ſeem won- 


Whole grapes etch from the cluſter, and wine 
poured upon them 1 in a veſſel. 


art l. 
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vhichß 
as iti 
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ſubti. Ihe fleſh, and then deeper and deeper by degrees to 
atick® © | 
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they diſpoſition, the ends and uſes of all the parts and 
8 ſi- ; 5 
For if in the works of art (as for example) a curi- 
& ous edifice or machine, counſel, deſign, and directi- 
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vine 
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erful) this liquor manifeſts nothing of acidity to 


Ine taſte: But notwithſtanding, how mild and 
entle ſoever it ſeems to be, it corrodes fleſh very 


rangely and gradually, as aquafortis, or the like 

orroſive waters, do metals, as appears to the eye; 

or I have obſerved fiſh in the ſtomachs of others, 

hus partially corroded, firſt, the ſuperficial part of 

he bones, | „ 

I come now to the ſecond part of the words, in 


kvi/dom haſt thou made them all; in diſcourſing where- 


pf, I ſhall endeavour to make out in particulars what 


he Pſalmiſt here aſſerts in general concerning the 


orks of God, that they are all very wiſely contriv- 
ed and adapted to ends both particular and gene- 


ral. | 


But before I enter upon this taſk, I ſhall, by way 


Jof preface or introduction, ſay ſomething concern- 


ing thoſe ſyſtems which undertake to give an ac- | 


count of the formation of the univerſe by mechani- 
eneſs 


cal hypotheſes of matter, moved either uncertainly, 
or according to ſome catholick laws, without the 
intervention and aſſiſtance of any ſuperior or imma- 
terial agent. Ve 
There is no greater, at leaſt no more palpable and 
convincing argument of the exiſtence of a Deity, 
than the admirable art and wiſdom that diſcovers 
itſelf in the make and conſtitution, the order and 


members of this ſtately fabrick of heaven and earth: 


on, to an end appearing in the whole frame, and in 


all the ſeveral pieces of it, do neceſſarily infer the 


being and operation of ſome intelligent architect, or 
engineer; why ſhall not alſo, in the works of na- 
ture, that grandeur and magnificence, that excel- 
leat contrivance for beauty, order, uſe, &c. which 
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is obſervable in them, wherein they do as much 
tranſcend the effects of human art, as infinite pow die 
er and wiſdom exceeds finite, infer the exiſtene ton 
and efficiency of an omnipotent and all-wiſe Crea the 
tor? . | | = cap 
To evade the force of this argument, and to giv ſpe 
ſome account of the original of the world, atheiſtiſi nu 
cal perſons have ſet up two hypotheſes. per 
The firſt is that of Ariſtotle, that the world wa coi 
from eternity in the ſame condition that now it is} wc 
having run through the ſucceſſions of infinite gene ih 
rations ; to which they add, ſelf exiſtent and unpro 2c: 
duced: For Ariſtotle doth not deny God to be th (a: 
efficient cauſe of the world; but only aſſerts that hf the 
created it from eternity, making him a neceſſary} W 
cauſe thereof; it proceeding from him by way of e th 
Fr 1 


manation, as light from the ſun, Es 
This hypotheſis, which hath ſome ſhew of rea © 
ſon, for ſomething muſt neceſſarily exiſt of itſelf; des 
and if ſomething, why may not all things? this hy- an 
potheſis, I fay, is ſo clearly and fully confuted by the * 
reverend and learned Dr Tillotſon, late Lord Arch- 
biſhop of Canterbury, and Primate of all England, 
in his firſt printed ſermon; and the right reverendi 
father in God, John, late Lord Biſhop of Cheſter, 
in book I. chap. v. of his treatiſe of the Principles 
of Natural Religion, that nothing material can by 
me be added: To whom therefore I refer the read - 
er. oe 


The E picurean Hypotheſes rejected. 


Tux ſecond hypotheſis is that of the Epicure- 
ans, who held, that there were two principles ſelf- 
exiſtent. Firſt, Space or vacuity; Secondly, Mat 
ter, or body; both of infinite duration and exten. 
Gon, In this infinite ſpace, or vacuity, which 
hath neither ben nor end, nor middle, 
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no limits, or extremes, innumerable minute bo- 


| dies, into which the matter was divided, called a- 


toms, becauſe by' reaſon of their perfect ſolidity 
they were really indiviſible; for they hold no body 
capable of diviſion, but what hath vacuities inter- 
ſperſed with matter, of various but a determinate 
number of figures, and equally ponderous, do per- 
pendiculary deſcend, and by their fortuitous con- 
courſe, make compound bodies, and at laſt the 
world itſelf. But now, becauſe if all theſe atoms 
ſhould deſcend plum down with equal velocity, as, 
according to their doctrine, they ought to do, being 
(as we ſaid) all perfectly ſolid and imporous, and 
the vacuum not reſiſting their motion, they 
would never the one overtake the other, but, like 
the drops of a ſhower, would always keep the ſame 
diſtances, and ſo there could be no concourſe, or 


of rea coheſion of them, and conſequently nothing crea- 
itſelf; ted; partly to avoid this deſtructive conſequence, 
vis hy and partly to give ſome account of the freedom of 
by the will (which they did aſſert contrary to the Demo- 
Arch. critick fate) they did abſurdly feign a declination 
gland, of ſome of theſe principles, without any ſhadow 
verendi or pretence of reaſon. The former of theſe mo- 
heſter tives you have ſet down by enen Dr Nat. Re- 
nciplei i cum, lib. 2. in theſe words: | 

an by 


read - 


icure- 
8 _ | 1 
Mat- 
Xten-| 
yhich 8 


iddle, 


Kerner a cum m dexrſum fllt per inane rum 
Ponderibus propriis, incerto tempore, forte, 
Incertiſqus kcis, ſpatio diſcedere paulum: 
Tantum ou nomen mutatum dicore poſſis. 

And: ages, SR 
20 wh dikes Se, omnia dorſum 3 
- Imbris uti guttae caderent per inane profundum, 
Nee foret offenſus natus, nec plaga creata 
Wen ita nil a med natura e | 


Like drops of rain, diſſolv'd and ſcatter d all, 
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Now.. eds in . motion muſt decline, 
Tho? vary little from th' exacteſt lin; 
For did they ſtill move ſtrait, they needs muſt fall | 


For ever tumbling thro' the mighty ſpace, 
And never join to make one ſingle maſs. 


The ſecond motive they had to introduce this 
gratuitous declination of atoms, the fame poet 
gives us in theſe veries, lid. 2, 


Si ſemper motus connectitur omnis, 

Et vetere exoritur ſemper novus ordine certo ; 
Nec declinando faciunt primordia motus 
Principium quoddam quod fati foedera rumpat, 
Ex infinito ne cauſam cauſa ſequatur ; 

Libera per terras unde haec animantibus, extat, 
Unde haec eſt, i en fatis avolſa voluntas 3 ? 


Beſides, did all things move in direct line, 
And ſtill one motion to another join 
In certain order, and no ſeeds decline, 
And make a motion fit to diſſipate | 
The well-wrought chains of cauſes and ſtrong fate; ; 
Whence comes that freedom living creatures find? | 
Whence comes the will fo free, ſo unconfin'd, 
Above the power of fate? 


The folly and anrecforablanck of this ridicw- ice 
lous and ungrounded figment, I cannot better diſ- 
play and reprove than in the words of Cicero, in the 
beginning of his firſt book De Finibus Bonorum et 
Malorum. This declination (faith he) is altogether Mem 
childiſhly feigned, and yet neither doth it at all folve 
the difficulty, or effect what they deſire: for, 
firſt, They ſay the atoms decline, and yet aſſign gn 
no reaſon why. Now nothing is more ſhameful | 


t J. 


this 
poet 


. 


8 
"I 
8 > 


fate; | 
find ? 
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and unworthy a natural philoſopher [turpius phy- 
7co] than to aſſert any thing to be done without a 
cauſe, or to give no reaſon of it. Beſides, this is 
contrary to their own hypotheſis taken 850 ſenſe, 
that all weights do naturally move perpendicularly 
downward. Secondly, Again ſuppoſing this were 
true, and that there were ſuch a declination of a- 
toms, yet will it not effect what they intend; for ei- 
ther they do all decline, and ſo there will be no more 
concourſe than if they did perpendicularly deſcend, 
or ſome decline, and ſome fall plum down, which 

is ridiculouſly to aſſign diſtinct offices and taſks to 
the atoms, which are all of the ſame nature and ſo- 
lidity. Again, in his book De Fato, he ſmartly derides 
this fond conceit thus: What cauſe is there in na- 
ture which turns the atoms aſide? Or do they caſt 
lots among themſelves, which ſhall decline, which 
not? Or why do they decline the leaſt interval 


that may be, and not a greater? Why not two or 


three minima as well as one? Optare hoc quidem 
eft non diſputare. For neither is the atom by any 
jextrinſical impulſe diverted from its natural courſe; 
cither can there be any cauſe imagined in the va- 
uity through which it is carried, why it ſhould not 
move directly; neither is there any change made 
n the atom itſelf, that it ſhould not retain the 
motion natural to it, by force of its weight or gra- 
ity. 


As for the whole atomical hypotheſis, either E- 


EPicurean or Democritick, I ſhall not, nor need I, 
Wpend time to confute it; this having been already 


golidly and ſufficiently done by many learned men, 


3 | eee; Dr Cudworth, in his Intellectual Syſ- 
em of the Univerſe, and the late Biſhop of Wor- 


Weſter, Dr Stillingfleet, in his Origines Sacrae. 


1 Daly I cannot omit the Ciceronian confutation 


nereof, which I find in the place firſt quoted, and 
in his firſt and ſecond books De Natura Deorum, 
D 2 
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becauſe it may ſerve as a general introduction to the 
following particulars. Such a turbulent concourſe 
of atoms could never (ſaith he) unc mundi orna- 
tum efficere, compoſe ſo well - ordered and beautiful 
a ſtructure as the world; which therefore both in 
Greek and Latin hath from thence [ab ornatu et 
munditie] obtained its name. And, again, moſt ful - 
ly and appoſitely in his ſecond De Nat. Deorum : 
if the works of nature are better, more exact and 
perfect, than the works of art, and art effects 
nothing without reaſon, neither can the works of 
nature be thought to be effected without reaſon; 
for, is it not abſurd and incongruous, that when 
thou beholdeſt a ſtatue or curious picture, thou 
ſhouldſt acknowledge that art was uſed to the mak- 
ing of it; or when thou ſeeſt the courſe of a ſhip 
Upon the waters, thou ſhouldſt not doubt but the 
motion of it is regulated and direfted by reaſon and 
art; or when thou conſidereſt a ſun-dial, or clock, 
thou ſhouldſt underſtand preſently, that the hours 
are ſhewn by art, and not by chance; and yet i- 
magine or believe, that the world, which com- 
prehends all theſe arts and artificers, was made 
without counſel or reaſon? If one ſhould carry 
into Scythia or Britain ſuch a ſphere as our friend] 
Poſſidonius lately made, each of whoſe converſions} 
did the ſame thing in the ſun and moon, and o- 
ther five planets, which we ſee effected every 
night and day in the heavens, who among thoſe 
barbarians would doubt that that ſphere was com - 
poſed by reaſon and art? A wonder then it muſt 


needs be, that there ſhould be any man found fo 
ſtupid and forſaken of reaſon, as to perſuade him-| 
felf, that this moſt beautiful and adorned world 
Was, or could be produced by the fortuitous con- 
courſe of atoms. He that can prevail with him- 
ſelf to believe this, I do not ſee why he may not 
as well admit, that if there! were made innumerablc 
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figures of the one and twenty letters, in gold, 
ſuppoſe, or any other metal, and theſe well ſhaken 


and mixed together, and thrown down from ſome 


bigh place to the ground, they, when they light- 
ed upon the earth, would be ſo diſpoſed and ranked, 
that a man might ſee and read in them Ennius's 
Annals; whereas it were a great chance if he ſhould _ 
find one verſe thereof among them all: for, if this 
concourſe of atoms could make a whole world, 
why may it not ſometimes make, and why hath it 
not ſome where or other in the earth, made a tem- 
ple, or a gallery, or a portico, or a houſe, or a 

city? which yet it is ſo far from doing, and every 
man ſo far from believing, that ſhould any one of 
us be caſt, ſuppoſe, upon a deſolate iſland, and 
find there a magnificent palace, artificially con- 
trived according to the exacteſt rules of architec- 


ture, and curiouſly adorned and furniſhed, it would 


never once enter into his head, that this was done 
by an earthquake, or the fortuitous ſhuflling toge-- 
ther of its component materials; or that it had 
ſtood there ever ſince the conſtruction of the world, 
or firſt coheſion of atoms; but would preſently 
conclude, that there had been ſome intelligent ar- 
chitect there, the effect of whoſe art and (kill it 
was. Or ſhould he find there but one ſingle ſheet 
of parchment or paper, an epiſtle or oration writ- 
ten, full of profound ſenſe, expreſſed in proper and 
ſignificant words, illuſtrated and adorned with ele- 
gant phraſe; it were beyond the poſlibility of the 
wit of man to perſuade him, that this was done 
by the temerarious daſhes of an unguided pen, 
or by the rude ſcattering of ink upon the paper, 
or by the lucky projection of ſo many letters at all 


| adventures; but he would be convinced by the e- 
vidence of the thing at firſt fight, that there had 


been not only ſome man, but ſome ſcholar there. 


— a — — 
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particular inſtances of the art and wiſdom clearly 


feſſed theiſts, I mean Monſ. Des Cartes, and his 7 


argument, which hath been ſo ſucceſsful in all ages 
to demonſtrate the exiſtence, and enforce the belief Mxar 
of a Deity, and to convince and ſilence all atheiſtick 


and arrogance in us to think we can find out God's 


| hanc unicam rationem, titum illud cauſarum genus i 


his Principles of Philoſopby; Nullas unquam ra. "I 


means admit * reaſons about natural things, 
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The Carteſia an H 2 ts cf Jered and cefured 


Having icleed this atheiſtick hypotheſis of Epi- 1 
curus and Democritus, I ſnould now proceed to give 


appearing in the ſeveral parts and members of the 
univerſe; from which we may juſtly infer this ge- 
neral concluſion of the Pſalmiſt; In wiſdom haſt 
thou made them all: but that there is a ſort of pro- 


followers, who endeavour to diſarm us of his de- 
cretory weapon to evacuate and exterminate this | 


gainſayers. And this they do, 
Firft, By excluding and baniſhing all conſidera- 
tion of final cauſes from natural philoſophy, upon 


pretence, that they are all and every one in parti- ne 


cular undiſcoverable by us; and that it is raſhneſs 
ends, and be par takers of his counſels. Atque ob 


quod a fine peti folet, in rebus phyſicis nullum uſum 
habere exiſtims; non enim abſque temeritate me puto i 
invgſtigare poſſe fines Dei, Medit. Metaph. And Wi 
« for this only reaſon, I think, all that kind of 
© cauſes which is wont to be taken from the end, 
to have no uſe in phyſicks or natural matters; for 
« ] cannot, without raſhneſs, think myſelf ible 1 
4 to find out the ends of God.“ And, again, in 


tones circa res naturales, a fine quem Deus aut 
natura in us  faciendis fibi propoſuit, admittimus, 
quia non tantum nobis debemus arrogare ut ejus con- 
cilierum participes efſe poſſimus. - * We can by no 
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nken from the end which God or nature pro- 

poſed to themſelves in making of them: beczuſe 
= we ought not to arrogate ſo much to ourſelves, 


Epi- as to think we may be partakers of his counſels.” 

give And more expreſsly in his fourth anſwer, viz. to Gaſ- 
arly endus' objections; Nec ſingi poteſt, aliquos Dei fi. 

the es magis quam alios in propatulo efſe ; omnes enim 
ge- pperſcrutabili Jus Sapientiae abyſſo ſunt ecdem mo- 
haſt Ie reconditi; that is, Neither can nor ought we 
pro- to feign or imagine that ſome of God's ends are 
his more manifeſt than others; for all lie in like 
s de- manner, or equally hidden in the unſearchable a- 


= byſs of his wiſdom,” “ 

ages This confident aſſertion of Des Cartes is fully 
elict ¶Mxamined and reproved by that honourable and ex- 
ſtick ellent perſon, Mr Boyle, in his Diſquiſition about 
he final cauſcs of natural things, Sect. I, from 


dera - {Wage 10. to the end; and therefore 1 ſhall not need 


upon BR much to it, only | in brief this, that it ſeems to 
Zarti- Ine falſe, and of evil conſequences, as being dero- 
neſs {Watory from the glory of God, and deſtructive of 
30d's Ihe acknowledgment and belief of a Deity. 


4e ob For, firſt, Seeing, (for inſtance) that the eye is 


genus employed by man, and all animals, tor the uſe of 
uſum Wiſion, which, as they are framed, is fo neceſſary for 
puto hem, that they could not live without it; and God 


And mighty knew that it would be fo; and ſeeing it is 
d of admirably fitted and adapted to this uſe, that all 
end, Ihe wit and art of men and angels could not have 
ö for Montrived' it better, if ſo well, it muſt needs be 
able Wighly abſurd and unreaſonable to affirm, either that 
un, in t was not deſigned at all for this uſe, or that it is 
ral mpoſſible for man to know whether it was or not. 
aut Secondly, How can man give thanks and praiſe 
imus, > God for the uſe of his limbs and ſenſes, and 
con- hoſe his good creatures, which ſerve for his ſuſtes 
by no Pance, when he cannot be ſure they were made in 
aings, 


ny reſpect for him; nay, when it is as likely they 


were not, and that he doth but abuſe them, to ſerve 
ends for which they were never intended? 1 
Thirdly, This opinion, as I binted before, ſu. * 
perſedes and caffates the beſt medium we have to 
demonſtrate the Being of a Deity, leaving us noi 
other demonſtrative proof, but that taken from the 
innate idea; which, if it be a demonſtration, is 
but an obſcure one, not ſatisfying many of thei 
learned themſelves, and being too ſubtle and meta- 
- phyſical to be apprehended by vulgar capacities, 
and conſequently of no force to perſuade and con- 
vince them. = 
| Secondly, They endeavour to evacuate and diſ - 
annul our great argument, by pretending to ſolve 
all the phaenomena of nature, and to give an ac. 
count of the production and efformation of the 
- univerſe, and all the corporeal beings therein, both 
_ celeſtial and terreſtrial, as well animate- as inani - 
mate, not excluding animals themſelves, by a flight 
hypotheſis of matter ſo and ſo divided and moved. 
Ihe hypotheſis you have in Des Cartes' Principles 
of philoſophy, Part II.“ All the matter of this viſible 
* world is by him ſuppoſed to have been at firſt di- 
“ vided by-God into parts nearly equal to each o- 
« ther, of a mean ſize, viz. about the bigneſs of 
& thoſe whereof the heavenly bodies are now com- 
* pounded; altogether having as much motion ase 
* js now found in the world; and theſe to have been 
„ equally moved ſeverally, every one by itſelf about 
« its own centre, and among one another, ſo a 
* to compoſe a fluid body; and alſo many of them 
<< jointly, or in company, about ſeveral other points 
«« fo far diſtant from one another, and in the ſame 
manner diſpoſed as the centres of the fixed ſtars 
* now are.” So that God had no more to do tha 
to create the matter, divide it into parts, and put 
it into motion, according to ſome few laws, and 
that would of itſelf produce the world, and all thi 
creatures . 
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| - WWF 6 a confutation of this hypotheſis, I mi 
_ ; * fer the reader to Dr Cudworth's ſyſtem, p. 2 | 
e, ſa. 4. but for his eaſe I will tranſcribe the words: 
've to! od, in the mean time, ſtanding by as an 
us no e ſpectator of this lu/us atomorum, this ſportful 
m the WW&nce of atoms, and of the various reſults thereof. 
on, ih ay, theſe mechanick theiſts have here quite out- 
of the ripped and outdone the atomick theiſts themſelves, 
meta. ey being much more extravagant than ever thoſe 
\citice Pere; for the profeſſed atheiſts durſt never venture 
d con. affirm that this regular ſyſtem of things reſult- 
from the fortuitous motions of atoms at the ve- 
d dif. firſt, before they had for a long time together 
| ſolveroduced many other inept combinations, or aggre- 
Nate forms of particular n ents” nonſenſical ſy- 
ems of the whole; and they ſuppoſed alſo, that the 


an ac · 
H the 


| both egularity of things here in this world would not 
inan. ways continue ſuch neither, but that ſome time or 


ther, confu ſion and diſorder will break in again. 
oreover, that beſides this world of ours, there 
ciples re, at this very inſtant, innumerable other worlds 
iliblel regular, and that there is but one of a thouſand, 
-{t dj. r ten thouſand: among the infinite worlds that 
ch o. Nave ſuch regularity in them; the reaſon of all 
eſs offF#bich is, becauſe it was generally taken for grant- 
com- d. and looked upon as a common notion, that a, 
Er mile 8 73 avropdry sed, dd bro yorrai, as Ariſtotle 
A preſſeth it; none of thoſe things which are from 
Portune, or chance, come to paſs always alike. But 
Pur mechanick theiſts will have their atoms never 


light 
loved. 


man Nanged chemfelves fo orderly, methodically and di- 
1 pute ly, as that they could not poſſibly have done 
and t better, had they been directed by the moſt per- 


1 the feet wiſdom. Wherefore theſe atomick theiſts ut - 


— — 


wal 
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terly evacuate that grand argument for a God, tau ba 
en from the phaenomenon of the artificial frame d l 7 
things, which hath been ſo much inſiſted upon ig 
all ages, and which commonly makes the ſtrongeſſ 2 
impreſſion of any other upon the minds of men, & 
the Atheiſts, in the mean time, laughing in thei $ 
{leeves, and not a little triumphing to ſee the cauſſ 
of Theiſm thus betrayed by its profeſſed friends | 
and aſſerters, and the grand argument for the ſama 
totally ſlurred by them, and ſo their work done 
as it were, to their hands. | * 

Now as this argues the greateſt inſenſibility of off 


ye 
ſe t 


mind, or ſottiſhneſs and upidity, in pretended . 
| Theiſts, not to take the leaſt notice of the regula” ur 
and artificial frame of things, or of the ſignature n 
of the divine art and wiſdom in them, nor to look ing 


upon the world and things of nature with any o. 
ther eyes than oxen and horſes do; fo are there 
many phaenomena in nature, which being partly 
above the force of 'theſe mechanick powers, and 
partly contrary to the ſame; can therefore neverſ 
be ſolved by them, nor without final cauſes, and 
ſome vital principles: As for example, that of gra. 
vity, or the tendency of bodies downward, hel 
motion of the diaphragm in reſpiration, the Face 
and diaſtole of the heart, which is nothing but aj 
muſcular conſtruction and relaxation, and chere. . 
fore not mechanical but vital. We might alſo add, 
among many others, the interſection of the planes | 
of the Equator and Ecliptick, or the earth's diur-i 8 
nal motion upon an axis not parallel to that of thei 
Ecliptick, nor perpendicular to the plane thereof: 
For though Des Cartes would needs imagine this 
earth of ours once to have been a ſun, and ſo irſelt 
the centre of a leſſer vortex, whoſe axis was then 3 2 1 
directed after this manner, and which therefore 
{till kept the ſame ſite or poſture, by reaſon of the 
ſtrait particles finding no fit e or n for 
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ir paſſages through it, but only in this directi- 


d 
r 8 yet does he himſelf confeſs, that becauſe that 


ee two motions of the earth, the annual and di- 
al, would be much more conveniently made up- 


n. & parallel axes, therefore, according to the laws 
I the WF mechaniſm, they ſhould be perpetually brought 
cauſ rer and nearer together, till at length the Equa- 
friend and Ecliptick come to have their axes parallel, 


e ſan ich, as it hath not yet come to paſs, fo neither 
done ch there been for theſe laſt two thouſand years 
cording to the beſt obſervations and judgments 


lity 00 aſtronomers) any nearer approach made of them 
tendel e to another. Wherefore the continuation of 
regula K eſe two motions of the earth, the annual and di- 
nature nal, upon axes not parallel, is reſolvable into no- 
o lool ing but a final and mental cauſe, or the d B. 
any o. becauſe it was beſt it ſhould be fo, the varie- 
there of the ſeaſons of the year depending thereupon. 
partly" the greateſt of all the particular phaenomena, 
8, andi the formation and organization of the bodies of 
never Pimals, conſiſting & ſuch variety and curioſity, | 
s, and lat theſe mechanick philoſophers being no way 
f gra. le to give an account thereof from the neceſſary | 
d, the otion of matter, unguided by mind for ends, 
ſole vdently therefore break off their ſyſtem there, 
but en they ſhould come to animals, and ſo leave it 


there. Pogether untouched. We acknowledge indeed 
d add. Pere is a poſthumous piece extant, imputed to 
planes Artes, and entitled De la Formation du Foetus, 
diur-Perein there is ſome pretence made to ſolve all 
of the is fortuitous mechaniſm. But as the theory 
jereof: Nereof is built wholly upon a falſe ſuppoſition, 
ie this fficientiy confuted by our Harvey, in his book 
o itſelf generation, That the ſeed doth materially en- 


Ws; 
* 
* 


Mer into the compoſition of the egg; ſo is it all 

8 the U 8 7 . * , > 4 
refore ng precarious and exceptionable: Nor doth. it 
| cend at all to differences that are in ſeveral ani- 


of the als, nor offer the leaſt reaſon why an animal of 


8, for 
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one ſpecies might not be form'd out of the ſeed of 
another. Thus far the Doctor, with whom for the 

main I do conſent. I ſhall only add, that natural 
_ philoſophers, when they endeavour to give an ac- 
count of any of the works of nature, by preconcei- 
ved principles of their own, are for the moſt part 
grofsly miſtaken, and confuted by experience; as 
Des Cartes in a matter that lay before him, obvious 
to ſenſe, and infinitely more eaſy to find out the 
cauſe of, than to give an account of the formation 
of the world; that is, the pulſe of the heart, which | 
he attributes to an ebullition and ſudden expanſion 
of the blood, in its ventricles, after the manner of 
the milk, which being heated to ſuch a degree, doth 
fuddenly, and as it were all at once, fluſh up, and 
run over the veſſel, Whether this ebullition be cau- 
fed by a nitro-ſulphureous ferment lodged eſpecial - 
ly in the left ventricle of the heart, which mingling 
with the blood, excites ſuch an ebullition, as we 


fee made by the mixture of ſome chymical liquors, 


' viz. oil of vitriol, and deliqumed ſalt of tartar; or, 
by the vital flame warming and boiling the blood. 
But this conceit of his is contrary both to reaſon if 
and experience: For, firſt, It is altogether unrea- 
ſonable to imagine and affirm that the cool venal 
| blood ſhould be heated to fo high a degree in fo 
ſhort a time, as the interval of two pulſes, which | 
is leſs than the ſixth part of a minute. Secondly, 
In cold animals, as for example cels, the heart will 
beat for many hours after it is taken out of the 
body, yea, though the ventricle be opened, and all 
the blood ſqueezed out. Thirdly, The proceſs of 
the fibres which compound the ſides of the ven- 
tricles running in- ſpiral lines from the tip to the 
baſe of the heart, ſome one way, and ſome the 
dontrary, do clearly ſhew that the ſyſtole of the 
heart is nothing but a muſcular conſtriction, as 
a purſe is ſhut by drawing the ſtrings contrary- 
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ways; which is alſo confirmed by experience: For 


if the vertex of the heart be cut off, and a finger 
thruſt up into one of the ventricles, in every ſyſtole 


the finger will be ſenſibly and manifeſtly pinched 


by the ſides of the ventricle. But for a full con- 
futation of this fancy, I refer the reader to Dr 
Lower's treatiſe De Corde, cap. 2. And Des Cartes“ 
rules concerning the transferring of motion from 
one body in motion to another in motion, or in 
reſt, are the moſt of them by experience found to 
be falſe; as they affirm who have made trial of 
them. Th 


I he pulſe of the heart Dr Cudworth would have 
to be no mechanical, but a vital motion, which to 


me ſeems probable, becauſe it is not under the 
command of the will; nor are we conſcious of any 
power to cauſe, or to reſtrain it, but it is carried 
on and continued without our knowledge, or no- 
tice; neither can it be cauſed by the impulſe of any 
external movement, unleſs it be heat. But how can 
the ſpirit, agitated by heat, unguided by a vital 
principle, produce ſuch a regular reciprocal mo- 
tion? If that ſite which the heart and its fibres 
have in the diaſtole be moſt natural to them, (as 
it ſeems to be) why doth it again contract itſelf, 
and not reſt in that poſture? If it be once contrac- 
ted in a ſyſtole by the influx of the ſpirits, why, 


| the ſpirits continually lowing in without let, doth 


it not always remain ſo? [for the ſyſtole ſeems to 
reſemble the forcible bending of a ſpring, and the 
diaſtole its flying out again to its natural ſite.] 
What is the ſpring and principal efficient of this 
reciprocation? What directs and moderates the mo- 
tions of the ſpirits? They being but ſtupid and 
ſenſeleſs matter, cannot of themſelves continue any 
regular and conſtant motion, without the guidance 


and regulation of ſome intelligent being. You will 


ſay, What agent is it which you would have to 
= = 
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Nill to pulſe for a conſiderable time: Nay, when it 


new by the application of warm ſpittle, or by prick- Þ 
ing it gently with a pin, or needle, I anſwer, it 


I ſhould rather attribute them to a plaſtick nature, 


or vital principle, as the vegetation of Pans muſt | 
allo be. | 


But, to proceed, neither can 1 wholly acquieſce 
in the hypotheſis of that honourable and deſervedly | 
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effect this? The ſenſitive ſoul it cannot be, becauſe 
that is indiviſible; but the heart, when ſeparated 
wholly from the body in ſome animals, continues 


hath quite ceaſed, it may be brought to beat a- 


may be in theſe inſtances, the ſcattering ſpirits re- 


maining in the heart, may for a time, being agitat- | 


ed by the heat, cauſe thele faint pulſations; though 


famous author, I formerly had occaſion to men- 
tion, which J find in his free enquiry inte the vul- 
gar notion of nature, p. 77, 78. delivered in theſe 
words. © I think it probable, that the preat and 
„ wiſe Author of things did, when he firſt formed 
« the univerſe and ondiftinguiſhed matter into the 
« world, put its parts into various motions, where- 
by they were neceſſarily divided into number- 


& lels portions of differing bulks, figures, and ſi- 
« tuations, in reſpect of each other: and that by 


« his infinite wiſdom and power, he did fo guide 
* and over-rule the motions of theſe parts, at the 
© beginning of things, as that (whether in a ſhort- 
«er or a longer time, reaſon cannot determine) 
« they were finally diſpoſed into that beautiful 
% and orderly frame that we call the World; a- 
„ mong whoſe parts ſome were ſo curiouſly con- 
<« trived, as to be fit to become the ſeed, or ſemi- 
* nal principles, of plants and animals. And, I 
fur ther conceive, that he ſettled ſuch laws, or 


rules, of local motion among the parts of the 


© univerſal matter, that by his ordinary and pre- 
« ſerving concourſe, the ſeveral parts of the uni- 
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uſe « yerſe thus once compleated, ſhould be able to 
ted 6 maintain the great conſtruction, or ſyſtem, and 
nes Mt © oeconomy of the mundane bodies, and propa- 
nit gate the ſpecies of living creatures.” The ſame 
a- hypotheſis he repeats again, p. 124, 125. of the 
c- | fame treatiſe, 

„it This hypotheſis, I fay, I cannot fully acquieſce 
re- ia, becauſe an intelligent being ſeems to me requi- 


tat- ſite to execute the laws of motion: for firſt, 
vgh f motion being a fluent thing, and one part of its du- 


ure, ration being abſolutely independent upon another, 
nuſt it doth not follow, that becauſe any thing moves 

this moment, it muſt neceſſarily continue to do fo 
jeſce the next, unleſs it were actually poſſeſſed of its 


eedly | future motion, which is a contradiction; but it 


men- ſtands in as much need of an efficient to preſerve 


ul. and continue its motion, as it did at firſt to pro- 


theſe | Juce it. Secondly, Let matter be divided into the 
t and ſubtileſt parts imaginable, and theſe be moved as 
-med ſwiftly as you will, it is but a ſenſeleſs and ſtupid 


) the being (till, and makes no nearer approach to ſenſe, 


ere. perception, or vital energy, than it had before; and 


ber- do but only ſtop the internal motion of its parts, 
d fi- I 2nd reduce them to reſt, the fineſt and moſt ſub- 
at by tile body that is, may become as groſs, and heavy, 
guide and Riff, as ſteel, or ſtone. And, as for any ex- 
t the ternal laws, or eſtabliſhed rules of motion, the ſtu- 
hort- pid matter is not capable of obſerving, or taking 
mine) any notice of them, but would be as ſullen as the 
ntifal mountain was that Mahomet commanded to come 
d; a- down to him; neither can thoſe laws execute them- | 
con- ſelves: therefore there muſt, beſides matter and 
 ſemi- law, be fome efficient, and that either a- quality, 
ind, II or power, inherent in the matter itſelf, which is 
VS, Ox hard to conccive, or ſome external intelligent agent, 
of the either God himſelf immediately, or ſome plaſtick 
d pre- Uature. 5 . a 
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Happening lately to read the Chriſtian Virtuoſo, 
written by the ſame author of the Inquiry into the 
vulgar Netions of Nature, (the illuſtrious Mr Boyle) } 


I find therein theſe words: Nor will the force | ö 


of all that has been ſaid for God's ſpecial” provi- s 


e dence be eluded, by ſaying, with ſome deilts, * 


« that after the firſt formation of the univerſe, all | 
0 things were brought to paſs by the ſettled laws | 
* of nature. For though this be confidently, and | 
* not without colour, pretended, yet, I confefs, it 
“ doth not ſatisfy me: For 1 look upon a 
* law, as a moral, not phyſical, cauſe, as being in- 
4 deed but a notional thing, according to which an 
„intelligent and free agent is bound to regulate 
© its actions. But inanimate bodies are utterly in- 
capable of underſtanding what it is, or what, it 
© enjoins, or when they act conformably, or un- 
** conformably to it: therefore the actions of ina- 
© nimate bodies, which cannot incite, or moderate 
e their own actions, are produced by real . 
* not by laws.” 

All this being conſonant to what 1 have here 
written, againſt what I took to be this honourable 
perion's hypotheſis, I muſt needs, to do him right, | 


acknowledge myſelf miſtaken ; perceiving now, that Mr: 
his opinion was, that God almighty did not only. | 


eſtabliſh laws and rules of local motion among the 


parts of the univerſal matter, but did, and dbes a . * 


alſo himſelf, execute them, or move the parts of 


matter, according to them: So that we are in the 


main agreed, differing chiefly about the agent that 
executes thoſe laws, which he holds to be God 
_ himſelf immediately, we a plaſtick nature; for the | 


| reaſons alledged by Dr Cudworth, in his ſyſtem, e 
page. 149. which are, firſt, Becauſe the former, 


according to vulgar apprehenſion, would render 
the divine Providence operoſe, ſollicitous, and 
diſtractious; and thereby make the belief of jt en- 
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bo tertained with greater difficulty, and give advan» 
yle) tage to Atheiſts. Secondly, It is not fo decorous 
"rce © in reſpect of God, that he ſhould auroupydv axavia, 
ovie ſet his own hand, as it were, to every work, and 
its, immediately do all the meaneſt and triflingeſt 
all things himſelf drudgingly, without making uſe. 
awg of any inferior or ſubordinate miniſter, Theſe 


and two reaſons are plauſible, but not cogent; the 


g. it two following are of greater force. Thirdly, The 


ſlow and gradual proceſs that is in the generation 


210 ; of things which would ſeem to be a vain and idle 
h an Pomp, or trifling formality, if the agent were om- 
late MPipotent. Fourthly, Thoſe 4uapriwala, as Ariltotle | 
y in- calls them, whole errors and bungles which are 
lat ir committed when the matter is inept, or contuma- 


Inot to be irreſiſtible; and that nature is ſuch a 


pointed by the indiſpoſition of the matter: where- 


here akalidiy and irrefiltibly, no ineptitude, or ſtub- 
ranle pornneſs of the matter being ever able to hinder 
"guts ſuch an one, or make him bungle, or fumble in any 
only thing. So far the doctor. For my part, I ſhould 
* = make no ſcruple to attribute the formation of 


8 24 Stable ſoul in them; and likewiſe the formation of 
3 animals, to the vegetative power of their ſouls; 
N bus Put that the ſegments and cuttings of ſome plants, 
t 2 Hay, the very chips and ſmalleſt fragments of their 
x of ody, branches, or roots, will. grow and become 
N perfect plants themſelves, and ſo. the vegetable ſoul, 
em, it that were the architect, would be diviſible, and 
rmer, {conſequently no ſpiritual, or intelligent, being; 
ender which the plaſtick principle muſt be, as we have 
and ewn: for that muſt preſide. over the whole oeco- 


pomy of the e one ſingle agent, which 


cious, as in monſters, &c. which argue the agent 


thing as is not altogether uncapable, as well as 
human art, of being ſometimes fruſtrated and diſap- 


las an omnipotent agent would always do its work. 


plants, their growth and nutrition, to the vege- 
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takes care of the bulk and figure of the whole, 
and the ſituation, figure, texture of all the parts, 


root, ſtalk, branches, leaves, flowers, fruit, and 
all their veſſels and Juices. I therefore incline to 41 
Dr. Cudworth's opinion, That God ufes for theſe | 
effects the ſubordinate miniſtry of ſome inferior 
plaſtick nature; as, in his works of providence, lie 
doth of angels. For the deſcription whereof I refer 

the reader to his ſyſtem. 
Secondly, In particular I am difficult to believe, ; 
that the bodies of animals can be formed by matter | 
divided and moved by what laws yon will, or can 
imagine, without the immediate preſidency, di- 
rection, and regulation of ſome intelligent being. 
In the generation, or firſt formation of, ſuppoſe, 


the human body out of (though not an homoge- 
neous liquor, yet) a fluid ſubſtance, the only ma- 
terial agent, or mover, is a moderate heat. Now 
how this, by producing an inteſtine motion in the 


particles of the matter, which can be conceived to 
differ in nothing clſe but figure, magnitude, and 
_ gravity, ſhould, by virtue thereof, not only ſepa- 
rate the heterogeneous parts, but aſſemble the} 
homogeneous into maſſes, or ſyſtems, and that} 
not each kind into one maſs, but into many 
and disjoined ones, as it were ſo many troops; 


and that in each troop the particular particles 
ſhould take their places, and caſt themfelves in- 


to ſuch a figure; as for example, the bones, be- 


ing about 3oo, are formed of various ſizes and 


| ſhapes, ſo ſituate and connected, as to be ſub- 


ſcrvient to many hundred intentions and uſes, 


and many of them conſpire to one and the ſame 


action, and all this contrarily to the laws of ſpe- 


_ Eific gravity, in whatever poſture the body be form- 


ed; for the bones, whoſe component parts are 
the heavier, will be above ſome parts of the fleſh 
which are the lighter; how much more then, fee: 


* 
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hole, Ming it is formed with the head, (which, for its big- 
arts, Mneſs is the heavieſt of all the parts) uppermoſt. This, 
and I ſay, I cannot by any means conceive, I might 
e to {inſtance in all the homogeneous parts of the body, 
theſe either ſites and figures, and aſk by what imagi- 
erior Mnable laws of motion their bulk, figure, ſitua- 
e, lie tion, and connection can be made out? What 
refer account can be given of the valves, of the veins, 
and arteries, of the heart, and of the veins elſe- 


lieve, | 


where, and of their ſituation; of the figure and 
\atter MM conſiſtency of all the humours and membranes of 
r can the eye, all conſpiring and exactly fitted to the 
7, di- MM uſe of ſeeing? But I have touched upon that al- 
being. ready, and ſhall diſcourſe it largely afterward, You 
»poſe, will aſk me, Who, or what, is the operator in 
noge- the formation of the bodies of man, and other 
ma- animals? I anſwer, The ſenſitive ſoul itſelf, if it 
Now © be a ſpiritual and immaterial ſubſtance, as ] am in- 
in the 8 clinable to believe; but if it be material, and, con- 
ed to ſequently, the whole animal but a mere machine, or 
, and autematon, as I can hardly admit; then muſt we 
ſepa - have recourſe to a plaſtich nature. 
e the That the ſoul of brutes is material, and the 
that whole animal, foul and body, but a mere ma- 
many chine, is the opinion, publickly owned and de- 
oops; clared, of Des Cartes, Gaſſendus, Dr Willis, and 
rticles others. The fame is alſo neceſſarily conſequent up- 
es in- on the doctrine of the peripateticks, viz. That 


the ſenſitive ſoul is educed out of the power of the 
2s and 


matter; for nothing can be educed out of the mat- 


e ſub· ter but what was there before; which muſt be 
_ uſes, either matter, or ſome modification of it. And 
e ſame therefore they cannot grant it to be a ſpiritual ſub- 
of ſpe / ¶ ſtance, unleſs they will affert it to be educed out of 


> form- 
ts are 
ie fle(h 
N, ſees 


nothing, This opinion, I ſay, I can hardly digeſt: 
J ſhould rather think, animals to be endued with a 
lower degree of reaſon, than that they are mere 
machines. I could inſtance in many actions of 
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brutes, that are hardly to be accounted: for, with-½ 


out reaſon and argumentation ; as that commonly 
noted of dogs, that running before their maſters, 


they will ſtop at a divarication of the way, till + 


they ſce which hand their maſters will take; and 


that when they have gotten a prey, which they fear 
their maſters will take from them, they will run 


away and hide it, and afterwards return to it, 
What account can be given why a dog, being to 
leap upon a table which he ſees to be too high for | 


him to reach at once, if a ſtool or chair happens 
to ſtand near it, doth firſt mount up that, and from 4 


| thence to the table? If he was a machine, or piece 


of clockwork, and this motion cauſed by the ſtrik- eg 
ing of a ſpring, there is no reaſon imaginable why 


the ſpring, being ſet on work, ſhould not car- 
ry the machine in a right line toward the object 
that put it in motion, as well when the table is 


high as when it is low; whereas I have often ob- 


ſerved the firſt leap the creature hath taken up the 
ſtool, not to be directly toward the table, but in 
a line oblique, and much declining from the ob- 
ject that moved it, or that part of the table on 
which it ſtood, 5 | . 
Many the like actions there are, which I ſhall 
not ſpend time to relate. Should this be true, 
that beaſts were automata, or machines, they 
could have no ſenſe, or perception of pleaſure, or. | 
pain; and, conſequently, no cruelty could be exer- 
ciſed towards them; which is contrary to the dole- 
ful ſignifications they make when beaten, or tor- 
mented; and contrary to the common ſenſe of 
mankind, all men naturally pitying them, as ap- 
prehending them to have ſuch a ſenſe and feeling 
of pain and miſery as themſelves have; whereas no 
man is troubled to ſee a plant torn, or cut, or 
ſtamped, or mangled how you pleaſe; and at laſt 
ſeemingly contrary to the ſcripture too; for it is 
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art J. aid, Prov. xii. 10. A righteous man regardeth the 
vith- BE of his beaſt, but the tender mercies of the 
only BE ;-ked are crucl. The former clauſe is uſually Eng- 
ters, ſhed, 4 good man is merciful to his beaft ; which 
, LIBS: the true expoſition of it, as appears by the 
and Boſite clauſe that the wicked are cruel. What leſs, 
fear Nen, can be inferred from this place, than that cru- 
run ity may be exerciſed towards beaſts, which, were 
> it. Iney mere machines, it could not be? To which F 
8 to fo not ſee what can be anfwered, but that the ſerip-· 
1 for ure accommodates itſelf to the common, though 
pens ſulſe, opinion of mankind, who take theſe animals 
rom BW be endued with ſenſe of pain, and think that eru- 
Plcce Alty may be exerciſed towards them; though, in 
irik- Weality, there is no ſuch thing ; beſides, having the 


why me members and organs of ſenſe as we have, it 
cares very probable they have the ſame ſenſations and 
ject . ceptions with us. To this Des Cartes anſwers, 
e 18 


r indeed faith, he hath nothing to anſwer; but that 
they think as well as we, they have an immor- 


ob- 


the Bal ſoul as well as we: which is not at all likely, 
t in pecauſe there is no reaſon to believe it of ſome a- 
ob- Kpimals, without believing it of all; whereas there 
on | 


Ire many too imperfect to believe it of them; ſuch 
s are oyſters, and ſponges, and the like. To 


hall Which 1 anſwer, that there is no neceſſity they 
ue, Mhould be immortal, becauſe it is poſſible they may 
ney pe deſtroyed, or annihilated, But I ſhall not wade 
or 


Further into this controverſy, becauſe it is beſide 
y ſcope, and there hath been as much written 


er- 


ole -f it already, as I have to ſay, by Dr Moore, Dr 
tor. Cudworth, Des Cartes, Dr Willis, and others, pro 
of und „ OS 775 | . 
ing BY Of the viſible works of God, and their diviſion. 
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OP - I come now to take a view of the works of the 
wh creation, and to obſerve ſomething of the wiſdom 
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W works of art, the ſharpeſt and fineſt needle, 


doth appear as a blunt rough bar of iron, com- 
ing from the furnace, or the forge: the moſt 
accurate engravings, or emboſsments, ſeem ſuch 
rude, bungling, and deformed work, as if they 
had been done with a mattock or trowel ; ſo vaſt 
a difference is there betwixt the ſkill of nature, 
and the rudeneſs and imperfection of art, I 
might add, that the works of nature, the bet- 


| ter lights and glaſſes you uſe, the more clear and 


exactly formed they appear; whereas the effects 

of human art, the more curiouſly they are view. 
ed and examined, the more of deformity they 

diſcover.“ 

This being premiſed; for our more clear and diſ- 

nct proceeding in our curſory view of the crea- 
on, I ſhall rank the parts of this material and 

ſible world under ſeveral heads. Bodies are ei- 


er inanimate or animate, Inanimate bodies are 
cher celeſtial or terreſtrial, Celeſtial, as the ſun, 


oon, and ſtars; terreſtrial, are either ſimple, as 
de four clements, fire, water, earth, and air; 
mixed, either imperfectly, as the meteors, or 
ore perfectly, as ſtones, metals, minerals, and 
e like. Animate bodies are either ſuch as are 
dued with a vegetative ſoul, as plants; or a 
nfitive foul, as the bodies of animals, birds, 
2aſts, fiſhes, and inſets; or a rational ſoul, as 
e body of man, and the vehicles of angels; if any 
ach there be. 

I make uſe of this diviſion to comply with the 
ommon and received opinion, and for eaſter com- 


Jrehenſion and memory; though I do not think it 


greeable to philolophick verity and accuracy, 
ut do rather incline to the atomick hypotheſis: 
dr theſe bodies we call elements, are only the in- 
redients of mixed bodies; neither are they abſo- 
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lutely ſimple themſelves, as they do exiſt in thi 
world, the ſea water containing a copious fal 
' manifeſt to ſenſe; and both fea and freſh- wateſ 
ſyfficing to nouriſh many ſpecies of fiſh, and conf 
ſequently containing the various parts of which 
their bodies are compounded. And I believe ther 
are many ſpecies of bodies, which the ' Peripate 
ticks call mixed, which are as ſimple as the element 
themſelves; as metals, ſalts, and ſome forts off 
ſtones. I ſhonld therefore, with Dr Grew, anf 
others, rather attribute the various ſpecies of ine 


nimate bodies to the divers figures of the minutWthe 
particles of which they are made up: and th tura 
reaſon why there is a ſet, and conſtant numberMWare 1 
of them in the world, none deſtroyed, nor anfW rcac 
new ones produced, I take to be, becauſe the ſug 1 
of the figures of thole minute bodies into whid or i 
matter was at firſt divided, is determinate and fixe but 
2. Becauſe thoſe minute parts are indiviſible, na the 
abſolutely, but by a natural force; ſo that ther {clv 
neither is, nor can be, more or fewer of then; 
for, were they diviſible into ſmall and diverſly fi 
gured parts by fire, or any other natural agent, them 
{pecies of nature muſt be confounded, ſome mig F 
be loſt and deſtroyed, but new ones would ceif in p 
tainly be produced; uuleſs we could ſuppoſe the whe 
new diminutive particles ſhould again aſſemble anM the 
marſhal themſelves into corpuſcles of ſuch figura folic 
as they compounded before; which I ſee no poſſi ethe 
bility for them to do, without ſome ode = wn xg Pall 
to direct them: not that 1 think theſe inanima:{W for 
bodies do conſiſt wholly of one fort of atoms, buf ver! 
that their bulk conſiſts mainly or chiefly of one ſorii ven 
But whereas it may be objected, that metals (which one 
of all others, ſeem to be moſt ſimple) may be tran! By 


muted one into another, and ſo the ſpecies dot and 
not depend upon the being compounded of atom infe 
of one figure; I anſwer, I am not fully ſatisfied of 40 
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the matter of fact: but if any ſuch tranſmutation 
pe, poſſibly all metals may be of one ſpecies, and 


the diverſity may proceed from the admixture of 
different bodies with the principles of the metal. 


Dart! 


in thi 
18 {af 8 
-Wateſ 
d conf 


which f it be aſked, why may not atoms of different ſpe- 
e therWcies concur to the compoſition of bodies? and fo, 
ripateſ though there be but a few ſorts of original princi- 
emen des, may there not be produced infinite ſpecies of 


rts of 
v, an 
f 1 ing 


compound bodies, as by the various diſpoſitions 
Lend combination of twenty-four letters, innumer- 
able words may be made up? I anſwer, becauſe 
the heterogeneous atoms or principles are not na- 


ad thWturally apt to cohere and ſtick together when they 
1mberWare mingled in the ſame liquor, as the homogeneous 
Yr an readily do. 

ne ſu 1 do not believe that the ſpeczes of principles, 


which or indiviſible particles, are exceeding numerous; 
fixed but poſſibly the immediate component particles of 
e, N 


che bodies of plants and animals, may be them- 
t ther ſelves compounded, | 

them 
Ny ts 
at, the 
mig Before 1 come to treat of the heavenly bodies 
d cer in particular, I ſhall premiſe in general, that the 
e the whole univerſe is divided into two forts of bodies, 
le an the one very thin and fluid, the other more dcnfe, ö 
figure ſolid, and conſiſtent. The thin and fluid is the 
poſſii ether, comprehending the air or atmoſphere encom- 
xi paſſing the particular ſtars and planets. Now, 
ima: for the ſtability and perpetuity of the whole uni- 


E the heavenly bodies. 


8, buf verſe, the divine wiſdom and providence hath pi- 
e ſort ven to the ſolid and ſtable parts a twos-fold power, 
which one of gravity, and the other of circular motion, 
tranſſ By the firſt, they are preſerved from diſſolution 
dot and diſſipation, which the ſecond would otherwiſe. 
atome infer : for it being by the conſent of philoſophers, 
hed o ol 


an innate property of every body moved circular- 
F | 


Iy about any centre, to recede, or endeavour toſf 
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recede, from that centre of its motion, and the : 
more ſtrongly the ſwifter it is moved, the ſtars 


Fi 
and planets being whirl'd about with great veloci- ¶ equa 
ty, would ſuddenly, did nothing inhibit it, at leaſt taint 
in a ſhort time be ſhattered in pieces, and ſcattered nien 

every way through the ether. But now their gra-. be 
vity unites and binds them up faſt, hindring the dif- derſ 
perſion of their parts. I will not diſpute what gravi-Wnot 
ty is; only I will add, that for ought I have heard, hov 
or read, the mechanical philoſophers have not as ſim} 
yet given a clear and ſatisfactory account of it. WW the: 
The ſecond thing is a circular motion upon their It is 
own axis, and in ſome of them alſo it is probable, | not 
about other points, if we admit the hypotheſis of ed 
every fixed ſtar's being a ſun, or ſun-like body, | epi 
and having a choir of planets in like manner moving | wh 
about him Theſe revolutions, we have reaſon to an 
believe, are as exactly equal and uniform as thei pre 
_ earth's are; which could not be, were there any wa 


palace for chance, and did not a providence conti-F 
 nually over- ſee and ſecure them from all alteration | me 
and imminution, which either internal changes in da 

their own part, or external accidents and occur - 
rences, would at one time or other neceſſarily in- pr 
duce. Without this circular motion of the earth, th 
here could be no living: one hemiſphere would be ar 
condemned to perpetual cold and darkneſs, the o- to 
ther continually roaſted and parched by the ſun- in 
beams. And it is reaſonable to think, that this | v 
circular motion is as neceſſary to moſt other pla - rc 
netary bodies, as it is to the earth. As for the v 
fixed ſtars, if they be ſun like bodies, it is probable] t! 
alſo each of them moves circularly upon its own | t 
axis, as the ſun doth : but what neceſſity there is c 
of ſuch a motion, for want of underſtanding the | 
nature of thoſe bodies, I muſt ſs myſelf not 7 
yet to comprehend ; though that it Is very great, © 


ration 
ges in 
occur - 
ly in- 
earth, 
ald be 
he o- 
ſun-⸗- 
t this 

r pla · 

or the 
bable 


tions: for ſeeing in thoſe works of nature, which we 
converſe with, we conſtantly find thoſe axioms true, 


art J. 


I doubt not, both for themſelves, and for the bodies 
about them. 15 
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Firſt, For the celeſtial, or heavenly bodice 8, the 


equability and conſtancy of their motions, the cer- 
I tainty of their periods and revolutions, the conve- 
I niency of their order and ſituation, argue them to 
be ordained and 
- BY derſtanding; yea, ſo much wiſdom as man can- 
not eaſily fathom or comprehend : for we fee, by 
= how much the hypotheſes of aſtronomers are more 
= ſimple and conformable to reaſon, by ſo much do 
they give a better account of the heavenly motions. 
lt is reported of Alphonſus king of Arragon, (I know 
not whether truly) that when he ſaw and conſider- 
ed the many eccentricks, epicycles, epicycles upon 
= epicycles, librations, and contrariety of motions, 
2 which were requiſite in the old hypotheſis to give 
an account of the celeſtial phaenomena, he ſhould 
Z preſume blaſphemouſly to ſay, that the univerſe 
vas a bungling piece; and that if he had been of 


overned by wiſdom and un- 


God's counſel, he could have directed him to have 
made it better. A ſpeech as raſh and ignorant, as 


$ daring and prophane. 


For it was nothing but ignorance of the true 
proceſs of nature, that induced the contrivers of 
that hypotheſis to invent ſuch abſurd ſuppoſitions, 
and him to accept them for true, and attribute them 
to the great Author of the heavenly motions : for 
in the new hypotheſis of the modern aſtronomers, 
we ſee moſt of thoſe abſurdities and irregularities 
rectified and removed; and I doubt not but they 
would all vaniſh, could we certainly diſcover the 
true method and proceſs of nature in thoſe revolu- 


Natura net facit circuitus, Nature doth not fetch 


| a compaſs when it may proceed in a ſtraight line; 


and, Natura nec _— in ſuperfluis nec deficit in 


64 The WisDoM GOD Part], 
neceſſariis, Nature abounds not in what is fuperi 
bangs, neither is deficient in what is cory 


Part ! 


mat a 
Ro hav 
enter 
b make 
} low u 
otio 
hundredth part of a minute, as may, — 4 ex Ko dif 
ception, be demonſtrated by comparing their revo-| Sec 
lutions; ſurely there is alſo uſed the moſt. ampel ome? 
facile, and convenient way for the performance ofMgaant 
them. Among theſe heavenly bodies, time, 

Firſt, The fun, a vaſt globe of fire eſtcemed by umi 
me antienter and moſt modeſt computation above the 
160 times bigger than the earth; the very life of proc 
this inferior world, without whoſe ſalutary and flux 
vivifick beams, all motion, both animal, vital, and 
natural, would ſpeedily ceaſe, and nothing be left 

here below, but darkneſs and death. All plants“ 
and animals muſt needs in a very ſhort time be 
not only mortified, but, together with the ſurface 
of land and water, frozen as hard as a flint of i upo 
adamant: ſo that of all the creatures of the world, MR cre: 
the antient heathens had moſt reaſon to worſhip WM obſe 
him as a God, though no true reaſon ; becauſe he all 
Was but a creature and not God: and we Chriſ- ino 
tians do think, that the ſervice of the animals that of { 
live upon the earth, and principally man, was one i ſo 1 
end of his creation; ſeeing without him there ob! 
could no ſuch things have been. This ſun, I fay, mi. 
according to the old hypotheſis, whirled round | pe: 
about the earth daily with incredible celerity, cre 
making night and day by his riſing and ſetting; | bit 
winter and ſummer, by his acceſs to the ſeveral tre 
tropicks, creating ſuch a grateful variety of ſeaſons, Fc 
enlightening all parts of the earth by his beams, 
and Fen Ng them by his heat, ſituate and moved 
ſo in reſpect of this ſublunary world, (and it is 


likely allo in reſpect of all he. planets: about him) MW tt 
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mat art and counſel could not have defrgned either 
Jo have placed him better, or moved him more con- 
eniently for the ſervice thereof, as I could eaſily 
nake appear by the inconveniencies that would fol- 
Now upon the ſuppoſition of any other ſituation and 
he motion, ſhew forth the great wiſdom of him who 
Jo diſpoſed and moved him. FEE ons 
= Secondly, The moon, a body, in all probability 
Zfomewhat like the earth we live upon, by its con- 
ſtant and regular motion, helps us to divide our 


ume, reflects the ſun-beams to us, and ſo by il- 


luminating the air, takes away in ſome meafurg 
the diſconſolate darkneſs of our winter-nights; 
procures, or at leaſt regulates, the fluxes and re- 
fluxes of the ſea, whereby the water is kept in con- 
dh ſtant motion, and preferved from putrefaction, 
and fo rendered more falutary for the maintenance 
of its breed, and uſeful and ſerviceable for man's 
convenience of fiſhing and navigation; not to 
mention the great inffuence it is ſuppoſed to have 
upon all moift bodies, and the growth and in- 
d, BY creaſe of vegetables and animals: men generally 
| obſerving the age of the moon in the planting of 
all kinds of trees, ſowing of grain, grafting and 
2 inoculating, and pruning of fruit-trees, gathering 
ol fruit, cutting of corn and graſs; and thence al- 
ſo making prognoſticks of weather, becauſe ſuch 
2 obſervations ſeem to me uncertam.. Did this lu- 
minary ſerve to no other ends and uſes, as I am 
per ſuaded it doth many, eſpecially to maintain the 
creatures which in all likelihood breed and inha- 
bit there, for which I refer you to the ingenious 
| treatiſes written by Biſhop Wilkins, and. Monſieur 
Fontenelle, on that ſubject; yet theſe were enough 
to evince it to be the effect and product of divine 
wiſdom and power. 5 „„ 
Thirdly, As for the reſt of the planets, beſides 
their particular uſes, which are to us unknown, 


— 
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or merely conjectural, their courſes and revolutions, | 
their ſtations and retrogradations, obſerved conſtant- 


ly ſo many ages together in moſt certain and deter- 
minate periods of time, do ſufficiently demonſtrate, | 


that their motions are inſtituted and n by 
counſel, wiſdom, and underſtanding. | 


Fourthly, The like may be ſaid of the fixed ſtars, 


whoſe motions are regular, equal and conſtant : o. 1 
; that we ſee nothing in the heavens which argues ; 
A „  *@bance, vanity, or error; but, on the contrary, | 
mle, order, and conſtancy ; the effects and ar- 
guments of wiſdom : wherefore, as Cicero excel- | 

f concludes, Celeſtem ergo admirabilem , ordi- 
nem, incredibiler que conſtant iam, ex qua conſerva- 
ſceſſa 
gitu. 
vhie 
of n 
= (hall 


io et ſalus emnum. emnis oritur, qui vacare mente 
putat, nae ipſe mentis expers habendus eft : ** Where- 


4 fore, wholoever thinketh that the admirable or- 


te der, and incredible conſtancy, of the heavenly 
„bodies and their motions, whereupon the pre- 
„ ſervation and welfare of all things doth depend, 


is not governed by mind and underſtanding, 


„ he himſelf. is to be accounted void thereof.“ 
And again, Shall we (faith: he) when we ſee an 
* artificial engine, as a ſphere or dial, or the like, 


at firſt ſight, acknowledge, that it is a work of 


reaſon and art? Cum autem impetum coeli, admira- 
bili cum celeritate moveri vertique videamus, conſtan- 


Mme conficientem. viciſſitudines anniverſarias, cum 


 fumma falute et conſervatione rerum omnium, dubi- 
fare poſſumus quin ea non folum ratione frant, ſed 
excellenti quadam divinaque ratione ? © And can we, 
« when we ſee the force of the heavens moved and 
„ whirled about with admirable celerity, moſt con- 
« ſtantly finiſhing its anniverſary viciſſitudes, to 

the eminent welfare and preſervation of all + hg 
doubt at all that theſe things are performed not 


only by fg but by a certain n 
5 divine reaſon ?· | Mel 
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To theſe things I ſhall add an obſervation, 


which 1 muſt confeſs myſelf to have borrowed of 
the honourable perſon more than once mentioned 
already; that even the eclipſes of the ſun and moon, 
though they be frightful things to the ſuperſlitious 


ulgar, and of ill influence on mankind, if we 


may believe the no leſs ſuperſtitious aſtrologers, 
et to knowing men, that can {kilfully apply them, 

are of great uſe, and ſuch as common heads could. 
, [never have imagined: ſince not only they may on 
Jivers occaſions, help to ſettle chronology, and rec- 
Itify the miſtakes of hiſtorians that writ many a- 
ges ago; but which is, though a leſs wonder, yet of 
greater utility, they are (as things yet ſtand) ne- 
ceſſary to define, with competent certainty, the lon- 
gitude of places or points on the terraqueous globe, 
Ewhich is a thing of very great moment not only to 
geography, but to the moſt uſeful and important art 
of navigation. To which may be added, which I 
& ſhall hereafter mention, that they ſerve to demon- 


ſtrate the ſpherical roundneſs of the earth: fo that 
I may well conclude with the pſalmiſt, Pſal. xix. 1. 


The heavens declare the glory of God, and the firma- 
ment. ſheweth his handy-werk. — 


Of terreſtrial and inanimate ſimple bedits. 


TY come now to conſider the terreſtrial bodies. 1 
ſhall ſay nothing of the whole body of the earth in 


general, becauſe I reſerve that as one of the parti- 
| culars I ſhall more carefully and curiouſly examine. 


Terreſtrial bodies, according to our method be- 
fore propounded, are either animate, or inanimate. 


| And the inanimate either ſimple or mixed; ſimple, | 


nu the four elements, fire, water, earth, and air: 

I call theſe elements, in compliance, (as I ſaid be- 
fore) with the vulgarly received opinion; not that 
I think them to be the principles or component | 


zs but a mere figment; but our ordinary culinary) 
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ingredients of all other ſublunary bodies: I mighüpperat 
cull them the four great aggregates of bodies of tha ffordi 
ſame ſpecies, or four ſorts of bodies, of which there Winter 
are aggregates. Theſe, notwithſtanding they arF<12> 
endued with contrary qualities, and are continuM<cvrit 
ally encroaching one upon another, yet they are ſiſ s wh 
balanced, and kept in ſuch an equilibrium, tha 
neither prevaileth over other, but what one gets in 
one place, it lofeth in another. EIS 1 
Firft, Fire cheriſneth and reviveth by its heat, 
without which all things would be torpid, and 
without motion; nay, without fire, no life, iti ; 
being the vital flame reſiding in the blood, that 
keeps the bodily machine in motion, and renders 
it a fit organ for the ſoul to work by. The uſes off 
fire (I do not here fpeak of the Peripateticks ele. 
mentary fire in the concave of the moon; which 


are in a manner infinite for dreſſing and preparing 
of victuals, baked, boiled and roaſted; for melting 
and refining of metals and minerals; for the fuſi- 
on of glaſs, [a material whoſe uſes are ſo many, 
that it is not eaſy to enumerate them; it ſerving us 
to make windows for our houſes, drinking veſſels, 
to diſtil and preſerve all forts of fermented li- 
.quors, diſtilled waters, ſpirits, oils, - extracts, 
and other chymical preparations, as allo veſſels 
to diſtil and prepare them in; for looking-glafles, | 
ſpectacles, microſcopes and teleſcopes, whereby 
our ſight is not only relieved, but wonderfully al-F 
fiſted to make rare diſcoveries] for making allſ 
ſorts of inſtruments for huſbandry, mechanical 
arts and trades, all forts of arms or weapons 


of war, defenſive or offenſive; for fulminating ; 
engines; for burning of lime, baking of bricks, * 


tiles, and all forts of potters veſſels, or earthen 
ware; for caſting and forming metalline veſſels i 
and utenſils; for difüllations, and alt chymica 


migh 3 hinted before in the uſe of glaſs; far 
of the ffording us lights for any work or. exerciſe in 
1 thereſvinter-nights; for digging in mines and dark ca- 
ey arFerns ; and, finally, by its comfortable warmth, 


ntinyMccuring us from the injuries of cold, or relieving 
are ſii bs when we have been bitten and benummed with 
„ thalflt. 4 ſubject or utenſil of ſo various and inexpli- 
gets i fable uſe, who could have invented and formed, but 


1 infinitely wiſe and powerful efficient? 


beat Secondly, The air ſerves us, and all animals, 
„ and o breathe in; containing the fewel of that vital 
ife, ii flame we ſpeak of, without which it would ſpeedi- 
thai y languiſh and go out; ſo neceſſary it is for us, 
nderꝗ and other land-animals, that, without the uſe of 
ſes ol it, we could live but very few minutes. Nay, 


$ ele. ; ſhes and other, water-animals cannot abide with- 
vhich out the uſe of it; for if you put fiſh into a veſſel 
of a narrow mouth, full of water, they will live 


nary} 
urs Band ſwim there, not only days and months, but 
eltingl even years; but if, with your hand, or any other 
fuſi. cover, you ſtop the veſſcl, ſo as wholly to exclude 


"any, the air, or interrupt its communication with the 
ng us water, they will ſuddenly be ſuffocated; as Ronde- 
lfelsletius affirms he often experimented, If you fil! 
d li- not the veſſel up to the top, but leave ſome ſpace 
acts empty for the air to take up, and then clap your 
eſſelzl hand upon the mouth of the veſſel, the fiſhes will 


ales, preſently contend which ſhall get uppermoſt in the 
rebyf water, that ſo they may enjoy the open air; which 
y al- I have alſo obſerved them to do in a pool of wa- 
7 allf ter that hath been almoſt dry in the ſummer-time, 
nicall becauſe the air that inſinuated itſelf into the wa- 
pons] ter did not ſuffice them for reſpiration, Neither 
ting is it leſs neceſſary for inſects than it is for other 
cks, animals, but rather more, theſe having more air- 


then] veſſels for their bulk by far than they, there being 
M1; many orifices on each ſide their bodies for the ad- 
ical miſſion of air, which, if you ſtop with oil or ho- 
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ney, the inſect preſently dies, and revives no more goth re 
This was an obſervation of the antients, thoughts pre 
the reaſon of it they did not underſtand, (Oleo illi placen: 
inſecta omnia exanimantur. Plin.) which was noenera 
thing but the intercluding of the air; for thoug if the 
you put oil upon them, if you put it not uponſſWicient 
or obſtruct thoſe orifices therewith, whereby thy{he ex 


draw the air, they ſuffer nothing: if you ob vorth 


ſtruct only ſome, and not others, the parts whicaring 
are near and ſupplied with air from thence, are byWound 
and by convulſed, and ſhortly relaxed and deprive{able 


of motion, the reſt that were untouched ſtill retain, 1 
ing it. Nay, more than all this; plants themſelveſſWa of 
have a kind of reſpiration, being furniſhed wit the v 
plenty of veſſels for the derivation of air to alWalog 
their parts, as hath been obſerved, nay, firſt diſco{oetu 
vered, by that great and curious naturaliſt, MalpigMWwith 
hius. Another uſe of the air, is, to ſuſtain the flight it 

of birds and inſets. Moreover, by its gravity Wuch 
| raiſes the water in pumps, ſiphons, and other en 
gines, and performs all thoſe feats which former 
- philoſophers, through ignorance of the efficient 
cauſe, attributed to a final, namely nature's ab) 
| horrence of a vacuity or empty ſpace. The ela 
ſtick or expanſive faculty of the air, whereby ie 
dilates itſelf, when compreſſed, (indeed this lower 
region of it, by reaſon of the weight of the ſu 
perincumbent, is always in a compreſſed ſtate) 

th been made uſe of in the common weather. 
glaſſes, in wind-guns, and in ſevera} ingeniouſ 
water-works, and doubtleſs hath a great intereſiÞ 
in many natural effects and operations. 

Againſt what we have ſaid of the neceſſity of 
the air for the maintenance of the vital flame, it 
may be objected, that the foetus in the womb 
| lives, its heart pulſes, and its blood circulates; ty 
and yet it draws in no air, neither hath the air ca 


any acceſs to it, To which I anſwer, that it w 
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Joth receive air, fo much as is ſufficient for it in 
gits preſent ſtate, from the maternal blood by the 
i placenta uterina, or the cotyledons. This opinion 
generally propounded, viz. that the reſpiration 
pf the dam did ſerve the foetus alſo, or ſupply ſuf- 
Hcient air to it, I have met with in books; but 
Ihe explicit notion of it I owe to my learned and 
Porthy friend Dr Edward Hulſe, which, com- 
ich paring with mine own anatomical obſervations, I 
ound ſo conſonant to reaſon, and highly pro- 
<DÞable, that I could not but yield a firm aſſent to 
retainft, I ſay then, that the chief uſe of the circulati- 
pa of the blood through the cotyledons of a calf in 
the womb, (which I have often diſſected) and by a- 
palogy through the placenta uterina in an human 
Foetus, ſeems to be the impregnation of the blood 
with air, for the feeding of the vital flame: for 
Sf it were only for nutrition, what need of two 
uch great arteries to convey the blood thither ? 
Wt would (one might rationally think) be more like- 
ly, that as in the abdomen of every animal, ſo here, 


ncientWthere ſhould have been ſome lacteal veins formed, 

i beginning from the placenta, or cotyledons, which 
he ela concurring in one common ductus, ſhould at laſt 
eby {empty themſelves into the vena cava. Secondly, 
lower have obſerved in a calf, the umbilical veſſels to 
he ſu terminate in certain bodies divided into a multitude 
— of carneous papillae, (as I may fo call them) which 
atner 


are received into ſo many ſockets of the cotyledons 
eniou growing in the womb; which carneous papillae 
ntereſſi may, without force or laceration, be drawn out 
of thoſe ſockets. Now theſe papillae do well re- 
lity off ſemble the ariſtae, or radii, of a fith's gills, and 
me, ii very probably have the ſame uſe to take in the air; 
womb ſo that the maternal blood, which flows to the co- 
lates; WW tyledons, and encircles theſe papillae, communi- 
he air cates by them to the blood of the foetus, the air 
hat it wherewith itſelf is impregnate, as the water flow- 
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or elſe 
ot ab 
han i 


ing about the carneous radii of the fiſh's pills 
doth the air that is lodged therein to them. Third 
ly, That the maternal blood flows moſt copiouſſj 
to the placenta uterina in women, is manifeſt fron 
the great hemorrhagy that ſucceeds the ſeparation 
thereof at the birth. Fourthly, After the ſtomach 
and inteſtines are formed, the foetus ſeems to take 
in its whole nouriſhment by the mouth, there be 
ing always found in the ſtomach of a calf, plentj 
of the liquor contained in the amnios wherein ht 
ſwims, and faeces in his inteſtines, and abundanca 
of urine in the allantoides; fo that the foetus i 
the womb doth live, as it were, the life of a fiſh 
Laſtly, Why elſe ſhould there be ſuch an inſtant 
neceſſity of reſpiration ſo ſoon as ever yang Wan i 
fallen off from the womb? 

I know that if the foetus be taken out of the 
womb incloſed in the ſecundines, it will continue 
to live, and the blood to circulate for a conſider 
able time, as Dr Harvey obſerves. The reaſon 
whereof I conceive to be, becauſe the blood till 
circulates through the cotyledons, or placenta, 
which are now expoſed to the open air, and ſo 
from thence receives ſufficient ſupplies thereof, to 
continue its gentle motion, and feed the vital 
flame, But when, upon excluſion of the young, 
the umbilical veſſels are broken, and no more ai 
is received that way, the plaſtick nature, to pre- 
ſerve the life of the animal, ſpeedily raiſes the 


lungs, and draws into them air in great abun- 
dance, which cauſes a ſudden and mighty accen- 
ſion in the blood, to the maintenance whereof ai 
far greater quantity of air is requiſite, than would 


ſerve to feed the mild and languid flame before. 
IT bis way we may give a facile and very probable 

account of it, to wit, becauſe receiving no more 

communications-of air from its dam, or-mother, 


it muſt needs have a ſpeedy ſupply from without, 
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or elſe extinguiſh and die for want of it, being 
ot able to live longer without air at its firſt birth, 
han 1t can do afterward, 3 
Upon this occaſion, give me leave to diſcourſe 
a little concerning the air's inſinuating itſelf into 
he water, I ſay therefore, that the air, at leaſt 
hat part of it which is the aliment of fire and 
ewel of the vital flame in animals, eaſily pe- 
netrates the body of water expoſed to it, and dif- 
uſeth itſelf through every part of it. Hence it 1s, 
hat we find fiſh in ſubterraneous rivers, and foſ- 
ſil fiſh in the earth itſelf; which can no more live 
without air there than in the open waters: hence 
he miners, when they come once at water, are 
ut of all danger of damps. You'll ſay, how gets 
he air into the water in ſubterraneous rivers, 
ind into the earth to the foſſil fiſhes? I anſwer, 
he ſame way that the water doth: which I ſup- 
pole to be by its upper ſuperficies; the water de- 


of the 
ntinue 
aſider 
reaſon 
d ſtill 


nto chinks and veins, and by confluence of many 
centa, 


of them by degrees ſwelling into a ſtream, the air 
nd ſo iccompanies and follows it by a conſtant ſucceſſion. 
of, tofYas for foſſil fiſhes, ſome make their way into the 
vitalßrarth up the veins of water, opening into the banks 
oung, pf rivers, where they lie till they grow ſo great that 
re ailfhey cannot return: in which veins they find air e- 
> Pre-Wough to ſerve their turn, needing not much by rea- 
s theſſſon that they lie ſtill, and move bur little. Others, 
abun· In times of floods, are left in the meadows, and 
accen-vith the water fink into the earth at ſome holes 
eof and. pores that the water finds or makes, by which 
vouldMlfo they are ſupplied with air. The reaſon why the 
re. Ininers are out of danger of damps when they come 
bable ſo water, I conceive, is, becauſe then preſently the 
more Wir that ſtagnated in the ſhaft ſinks into the wa- 


Other, er, and freſh air deſcends and ſucceeds, and fo 
hout, | | ; e 


G 


cending by pores and paſſages that there it finds _ 
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there is a circulation; in the ſame manner as by le ay 
the ſinking of an air- ſhaft, the air hath liberty to- 7 ſha 
circulate, and carry out the ſteams both of the mi. 10 40 i 
ners breath and the damps, which would other.“ pod 
ody, 
wile ſtagnate there. Indeed, though there were no nute 
damps, yet the nitrous part of the air being ſpent! Foothic 
and conſumed by the breathing of the miners, the re. in 
maining part ſhould be rendered altogether unfitfor 3 al 1 
reſpiration, unleſs new and freſh air could ſucceed, 'F,...: , 
And here, methinks, appears a neceſſity of bring. er | 
ing in the agency of ſome ſuperintendent intelli- will 


gent being, be it a plaſtick nature, or what you under 
will: for what elſe ſhould put the dach. fiſnes 
and all the muſcles ſerving to reſpiration, in mo- 


2 t 
tion all of a ſudden ſo ſoon as ever the foetus is a8 
brought forth? Why could they not have reſted a Tcreet 
well as they did in the womb? What aileth then Ke. 


that they muſt needs beſtir themſelves to get in ait 
to maintain the creature's life? why could me, 
not patiently ſuffer it to die? That the air of it. 3 
ſelf could not ruſh in, is clear; for that, on the- 4; 
contrary, there is required ſome force to remove? 
the incumbent air, and make room for the exter-. 
nal to enter. You will ſay, the ſpirits do at this 
time flow to the organs of reſpiration, the dia. ac 
pbragm, and other muſcles which concur to that? 
action, and move them. But what rouſes the ſpi./ 
nits which were quieſcent during the continuance Z 
of the foetus in the womb? Here is no appearing f 
impellent, but the external air, the body ſuffering 
no change but of place, out of its cloſe and warm 
priſon into the open and cool air: but how, or? 
why, that ſhould have ſuch an influence upon the 
ſpirits, as to drive them into thoſe muſcles elective- 
ly, I am not ſubtile enough to diſcern, As for the? 
reſpiration of the chick in the egg, I ſuppoſe the 
air not only to be included in the white, but alſof 
to be ſupplied through the ſhell and membranes. Þ* 
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b L Thirdly, Water is one part, and that not the 
leaſt of our ſuſtenance, and that affords the great- 
geſt ſhare of matter in all productions; being not 
(as it exiſts in the world) a ſimple and unmixed 
body, but containing in it the principles, or mi- 


no nute component particles, of all bodies. To ſpeak 
or; nothing of thoſe inferior uſes of waſhing and bath- 
i 66, ing; dreſſing and preparing victuals. But, if we 
"ey E ſhall conſider the great concepticula and congre- 


wg gations of water; and the diſtribution of it, all 


= will occur abundant arguments, of wiſdum and 


£7 7th, 8th, and yth verſes of this pfalm: ſpeaking 
of the earth at the firſt creation, he faith, Thor 
coveredſt it with the deep as with a garment ; the 
waters flood above the mountains; at thy rebuke 
they fled, at the voice of thy thunder they haſted a- 
way (the mountains aſcend, the valkys deſcend) 
unto the place thou haſt prepared for them: Thou 


haſt ſet a bound that they may not paſs over, that 
„% = 


;, 
| 
[ 
| 
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maintenance of men, who, by the continual ſtriv. 


86 conſequenily, we could have but half ſo many) 


fall down again into it by rain? Is there not as 


out of the earth, ſhould be carried down to the ſea, I 
as that thoſe raiſed out of the ſea be brought up 
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z hey turn not again to cover the earth. But what 4 
need was there (may ſome ſay) that the ſea ſhould Þ* fr. 
be made ſo large, that its ſuperficies ſhould equal, 4 WI 
if not exceed, that of the dry land? Where is the! lat 


wiſdom of the Creator in making ſo much uſe. þÞ up 


leſs ſea, and ſo little dry land, which would have tr 


been far more beneficial and ſerviceable to man- | the 
kind? Might not at leaſt half the ſea have been ſpared, 
and added to the land, for the entertainment ande 


ing and fighting to enlarge their bounds, and en. 
croaching upon one another, ſeem to be ſtraitened 3 
for want of room ? E | 

To this objection againſt the wiſdom of God, 
in thus dividing ſea and land, Mr Keill, in bis 
Examination of Dr Burnet's theery of the earth, 
p. 92, 93. thus anſwers: * This, as moſt other of, 
«* the atheiſts arguments, proceeds from a deep? 
„ ignorance of natural philolophy : for, if there 
« were but half the ſea that now is, there would 
ebe alſo but half the quantity of vapours; and, 3 


e rivers as now there are, to ſupply all the dry 
land we have at preſent, and half as much more; 
* for the quantity of vapours which are raiſed, FT 
bears a proportion to the ſurface whence they are 
* raiſed, as well as to the heat which raiſed them. 
* The wiſe Creator, therefore, did ſo prudently. 7 
* order it, that the fea ſhould be large enough to 
* ſupply vapours ſufficient for all the land, which 2 
„ it would not do if it were leſs than now it is.“ 

But, againſt this it may be objected: why ſhould 
not all the vapours which are raiſed out of the fea, 2 


much reaſon that the vapours which are exhaled 


upon the dry land? If ſome, by winds, be driven 0 


t 1; 
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hat! 
1g þ from the ſea up land; others, by the ſame cauſe 
val, | will be blown down from land to ſea, and ſo bal: 
the lancing one another, they will in ſum fall equally 
aſe. | upon fea and land; and, conſequently, the ſea con- 
gare] tribute nothing to the watering of the earth, or 
1an. | the maintenance of rivers. 
red, | To which I anſwer: that, as to the watering 7 
and the earth, there needs no ſupply from the ſea, there 
trip.“ being ſufficient water exhaled out of itſelf to do 
en. that: there is no more returned upon it by rain; 
cned| ſo as to reſt upon it; than an equivalent quantity 
x to what was raiſed out of it. 
God, _ But the rivers mult be ſupplied other ways. 
>" hiel your opinion is, that they have their ſupply from 
arth, rain and vapours. The queſtion is; whence theſe 
\er ot vapours are brought? We anſwer, from the ſea. 
deep} But what brings them up from the ea? anſwer, 5 
here!! the winds: and fo I am arrived at the main diffi- 
vould culty; ; Why ſhould not the winds carry them that 
and, gare exhal'd out of the earth down to the ſea, as 
man) well as bring them up upon the earth, which are 
e dry traiſed from the ſea? or, which is all one, why 
more; ould not the wind blow indifferently from ſea 
raiſed, and land? To which I anſwer; that I muſt needs 
ey are eo vicoge myſelf not to comprehend the reaſon 
chem. pereof. God is truly ſaid, Plal, cxxxv. 7. 70 
cn ring the wind cut of his treaſuries : but the matter 
agh o of fact is molt certain, viz, That the winds do 
which| bring abundantly more vapours up from the lea 
{ig | than they carry down thither. 


Gould 1 Firſt, Becauſe otherwiſe there can no account 
be ſea, pe given of floods. It is clear, that floods with us 
ns all Proceed from rain; and it is often a vaſt quantity 
haled| pf water they carry down to the ſea. Whence 
= a _ thoſe vapours, which ſupply all this water? 

[ ope thoſe who bring up ſprings and rivers from 
2 the great abyſs, will not bring thoſe vapours, which 
unite into drops; and deſcend in rain from thence 
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would ſoon render it dry indeed; more parched than? 
the deſarts of Lybia. We ſhould quickly come to and 
an end of floods, and of rain too, if nothing were] this, 
returned from the ſea again; not to mention, that! Jendy 


and land is ſufficient to yield vapours for rain, ri- ? 
the ſun heats it: ſo that there wants only wind 00 
bring up ſo great a proportion of vapours from the 


Hea as may afford water for the floods; that is, on 
much as is returned back again to the ſea. 


river Ganges may: receive the like benefit by the 


the water itſelf, which is but a vehicle to derive 


Part 


ther 
*tiou 


too. Should they riſe from the dry land only, they 


the ſea muſt needs, in ſuch a caſe, overſſow its deri 
ſhores, and enlarge its bounds. 5 ain 
But this way there is an eaſy account to be given n tl 
It is clear, that the ſun doth exhale vapours both ſum 
from ſea and land; and, that the ſupei ficies of a dev 
8 
in 
= 
mor 
hi 
near 
Some may perchance demand, To what ourpoſl Eng 
ſerve the flcods? What uſe is there of them? Hto r 
anſwer, To return back to the ſea the ſurpluſage to b 


vers, and floods; when heated to ſuch a degree as 


of water, after the earth is ſated with rain. It maj Sand 
be further aſked, What need more rain be pour. ö ſeide 
ed upon the earth than is ſufficient to water it? 12 If 


reply, That the rain brings down from the moun- lis th 
tains and higher grounds, a great quantity of carth; Fog 


and, in times of floods, ſpreads it upon the mea- oced 
dows, and levels, rendering them thereby ſo fruit. Zin |} 


ful, as to ſtand in need of no culture, or manuring, Jfaitt 
So we ſee the land of Egypt owes its great ferti- kei. 
lity to the annual overflowing of the river Nilus“? qua 
and it is likely the countries bordering upon the ſerv 
© that 
overflowing thereof, Moreover, all rain-watef “ 8 
contains in it a copious ſediment of terreſtrial mat. is, d 
ter, which, by ſtanding, it precipitates, and is nof deſe 
a ſimple elementary water. This terreſtrial mat the 
ter ſerves for the nouriſhment of plants, and not ture 
mor 
this nuuiment to all the : parts of the plants: aud to { 


4 o 
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they therefore the more rain, the more of this nutri- 
than] tious matter may be precipitated upon the earth, 
ne to and fo the earth rendered more fruitful. Beſides all 
were! this, it is not unlikely, that the rain-water may be 
that endued with ſome vegetating or prolifick virtue, 
W i derived from ſome faline or olcoſe particles it con- 
tains? for we ſee, that aquatick plants, which grow 
n the very water, do not thrive and flouriſh in dry 
1 ſummers, when they are not alſo watered with the 
dew of heaven. | 
Secondly, Another argument to prove that the 
inds bring up more vapours from the ſea than 
nd to they carry down thither, is; becauſe the winds do 
m ce ore frequently blow from the ſea than to the ſea. 
is, oY his appears from the trees which grow on, and 
near, the ſea-ſhores all along the weſtern coaſt of 


wen 
both 
of ſea 5 
1 ; 
ree a3 


post England, whoſe heads and boughs I have obſerved 
m? Ito run out far to land-ward ; but toward the ſea 
uſage? to be ſo ſnubbed by the winds, as if their boughs 
t may nd leaves had been pared Ol ſhaven off on that 
pour. 4 ide. 

it? f It is alſo obſerved; that the weſtern wind; which 


noun- is the moſt violent and boiſterous of all with us in 
earth; England, which comes from off the great AtJantick 
mea. Pn. is of longeſt continuance. Julius Caeſar, 
fruit. in his 5th book of Commentaries de bello Callico, 
uring Taalth of it, Magnam partem omnis temporis in his 
 ferti- Hecis fluere conſuevit ; it is wont to blow in theſe 
Nilus quarters a great part of the whole year: which ob- 
n the ſervation holds true at this day, the wind lying in 
y tbe that corner at leaſt three quarters of the year. 
watery Since this motion of the winds is conſtant; there 
mat. is, doubtleſs, a conſtant and ſettled cauſe of it, which 
is not deſerves to be enquired into, and ſearched out, by 
mat, the ſtudy and endeavours of the moſt ſagacious na- 
d not turaliſt. But however the wind be raiſed, it may 
derive more eaſily blow from ſea to land, than from land 
2 and o ſea; ; becauſe, the ſuperficies of the ſea being even, 
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or level, there is nothing to ſtop its conrſe; but on 
the land there are not only woods, but mountains, 
to hinder and divert it. 3 
Having myſelf ſeen ſo much of the bottom of 
the ſea round about the coaſts of England, and a 
oreat part of the low countries, of Italy and Sicily, 
I muſt needs adhere to what I delivered; that 
where the bottom of the ſea is not rocky, but 


earth, owze, or ſand, (and, that is incomparably Þ 
the greateſt part of it,) it is by the motion of the! 
Waters, ſo far as the reciprocation of the fea ex- 


tends to the bottom, brought to a level; and if it 
ſhould be now unequal, would in time be levelled 


again. . By level, I do not mean fo as to have no 
declivity; (for the reciprocation preſerves that, the 


flood hindering the conſtant carrying down of the 


bottom) but only to have an equal and uniform 
deſcent from the ſhores to the deeps. Now, all 
thoſe relations of urinators belong only to thoſe 
places where they have dived, which are always 
rocky; for there is no reafon why they ſhould 


dive where the bottom is level and ſandy. That 


the motion of the water deſcends to a good depth, 
1 prove from thoſe plants that grow deepeſt in the 


ſea, becauſe they generally grow flat, in manner 


of a fan, and not with branches on all ſides like 


trees, which is ſo contrived by the providence of 


nature; for that the edges of them do in that poſ- 
ture with moſt eaſe cut the water flowing to and 


fro; and ſhould the flat fide be objected to the 
ſtream it would ſoon be turned edge-ways by the 
force of it, becauſe in that ſite it doth leaſt reſiſt 


the motion of the water: whereas, did the branch- 


es of theſe plants grow round, they would be 


thrown backward and forward every tide. Nay, 
not only the herbaceous and woody ſubmarine 
plants, but alſo the Lithophyta“ themſelves, affect 


* Stone plants. 
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this manner of growing, as I have obſerved in va- 
rious kinds of corals and pori. Hence I ſuſpect all 
© thoſe relations concerning trees growing at the 
bottom of the ſea, and bringing forth fruit there: 
and as for the Maldiva nut, till better informa- 
tion, I adhere to Garcias' opinion, which may 
be ſeen in Cluſius. Farther, I do believe, that in 
the great depths of the ſea, there grow no plants 
at all, the bottom being too remote from the ex- 
E ternal air, which though it may pierce the water ſo 
low, yet I doubt whether in quantity ſufficient for 
-* | the vegetation of plants, nay, we are told, that 
n in thoſe deep and bottomleſs ſeas, there are no 
fi at all; yet, not becauſe there are no plants, or 
= inſets to feed them, (for, that they can live upon 
water alone, Rondeletius experiment about 
| keeping them in a olaſs doth undeniably prove) 
but, becauſe their ſpawn would be loſt in thoſe 

P ſeas; the bottom being too cold for it to quicken 
there; or rather, becauſe, being lighter than the 
water there, it would not ſink to the bottom, 
but be buoyed up by it, and carried away to the = 
allows. 

Again, The great uſe and convenience, the 
beauty and variety of ſo many ſprings and foun- 
tains, ſo many brooks and rivers, ſo many lakes 
and ſanding pools of water, and theſe ſo ſcattered 
and diſperſed all the earth over, that no great part 
- of it is deſtitute of them, without which it muſt, 
without a ſupply otherwiſe, be deſolate and 
void of inhabitants, afford abundant arguments 
of wiſdom and counſel: that ſprings ſhould 
break forth on the ſides of mountains moſt remote 
from the ſea : that there ſhould way be made 
for rivers through ſtraits and rocks, and ſubterra- 
neous vaults, ſo that one would think that nature 
had cut a way on purpoſe to derive the water, 
Which elſe would overflow and drown whole coun- 
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make, but the ſaline particles will paſs through 24 
ſpring forth metallick and mineral waters, and] 
many ages; ſo convenient for divers medicinal in- ] 1 
tentions and uſes, the cauſes of which things, orf di 
the means and methods by which they are per-“ 
formed, have not been as yet certainly diſcovered;Þ 


les ſunt aquae, qualis terra per quam fluunt. Hence Ef 


uretick, or ferrugineous, faline, petrefying, bitu-| 


bute them to the ſeveral parts of the body. Wa- * 
ter, as it exiſts in the world, is not a ſimple un-] 
mixed body, but contains the terreſtrial compo- / 


Ho curiouſly clothed and adorned with the grate-· 


tries: that the water paſſing through the vein; ] 


of the earth, ſhould be rendered freſh and potable, ö i 


which it cannot be by any percolations we can! 
tenfold filtre : that in ſome places there ſhould] mor 


hot baths, and theſe ſo conſtant and permanent for! 


1 LS 1 
only, in general, Pliny's remark may be true, Ta- 3 


they are cold, hot, ſweet, ſtinking, purgative, di-“ 


minoſe, venenoſe, and of other qualities. TE 
Laſtly, The earth, which is the baſis and fup- Wat 
port of all animals and plants, and affords them 
the hard and ſolid part of their bodies, yielding us| 
food and ſuſtenance, and partly alſo cloathing;Þ* 


for I do not think that water ſupplies man, and it b 


other animals, or even plants themſelves, with KH 
their nouriſhment, but ſerves chiefly for a vehicle 
to the alimentary particles, to convey and diſtri- / 


ponent parts of the bodies of animals and plants:Þ ? 
ſimple elementary water nouriſhes not at all. 
How variouſly is the ſurface of this earth diſtin -/ 
guiſhed into hills and valleys, and plains, and“ 
high mountains, affording pleaſant profpeCts !Þ* 


ful verdure of herbs and ſtately trees, either diſ. ] h⸗ 

perſed and ſcattered ſingly, or as it were aſſembled E 

in woods and groves, and all theſe beautified and Þ: 

illuſtrated with elegant flowers and fruits, quorum un 

emnium incredibilis multitudo, inſatiabili varietate x tl 
VE 
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table, 4 Hinguitur, as Tally faith. This alſo ſhews forth 
can to them that conſider it, both the power and wif- 
gh a 1 dom of God: fo that we may conclude with Solo- 
zould mon, Prov. iii. 9. The Lord, by wiſdom, hath 
and] founded the earth; by underſtanding, hath he Na- 
at for bliſbed the heavens. | 
al in-. But now, if we paſs from ſimple to mined bo- 
8, Or dies, we ſhall ill ad more matter of admiration, 
per: and argument of wiſdom. Of theſe we ſhall firſt 
ered; | conſider thoſe they call imperfectly mixed, or me- 
Ta.] teors. 
Tenceſ N 
e, di- 0 Me TEORS. 
As firſt of all, Rain, which | is nothing elſe but 
| ſup-þ S water, by the beat of the ſun divided into very _ 
them ſmall iaviſible parts, aſceading in the air, till en- 
ng us F: countering the col], it be by degrees condenſed 
hing; into clou.!s, and deicends in drops: this though. 
„ and it be exhaled from the ſalt ſea, yet, by this natural 
with © diſtillation, is rendered freth and potablo, which our 
ehicle artificial diſtiilations have hitherto been hardly 
diſtri-] able to effect, notwithſtanding the eminent uſe it 
Wa-] wonld be of to navigators, and the rewards pro- 
e un 7 wiled to thoſe that hould refoive that problem, of 
"mpo-þ diſtilling freſh warer out of fair. That the clouds 
lants:Þ ſhould be lo carried about by the winds, as to be 
t all. almoſt 2qually diſperſed and diſtributed, no part of 
liſtin“ the earth wanting convenient ſhowers, unleſs 


and : 
£ | tion, to with-hold rain by a ſpecial interpoſition of 


ects ! 


when it pleateth God, for the puniſhment of a na- 


grate - bis providence; or, if any land wants rain, they 
r di. have a ſupply ſome other way; as the land of 
nbled Eger though there ſeldom falls any rain there, yet 
d and 5 | hath abundant recompence made it by the an. 


* 5 

g * 

my K 
| 4 


nual overflowing of the river. This diſtribution of 
the cloads and rain is to me (I fay) a great ar- 
| gument of providence and « divine diſpoſition : for 
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elſe I do not ſee but why there might be in ſome 
lands continual ſucceſſive droughts for many years, 
till they were quite depopulated ; inothers, as laſting 


rains, till they were overflown and drowned; and 


theſe, if the clouds moved caſually, often happening; 1 
whereas, ſince the antienteſt records of hiſtory, we 


do not read or hear of any ſuch droughts or innundati- Z 


ons, unleſs perhaps that of Cyprus, wherein there! 
fell no rain for thirty ſix years, till the iſland was!? 
almoſt quite deſerted, in the reign of Conſtantine, Þ 
which, doubtleſs, fell not out without the wiſe diſpo. Þ 
Gtion of providence, for great and weighty reaſons, Þ* 

Again, if we conſider the manner of the rain's F* 
deſcent, diſtilling down gradually, and by drops, 


which is moſt convenient for the watering of the! 


earth; whereas, if it ſhould fall down in a continual Þ 
{tream like a river, it would gall the ground, 
waſh away plants by the roots, overthrow houſes, 
and preatly incommode, if not ſuffocate,. animals: 


if, I ſay, we conſider theſe things; and many more + 


that might be added; we might in this reſpect al- Þ* 
ſo cry out with the apoſtle, 0 the depth of the riches Þþ © 
both of the wiſdom and knowledge of God! _ x 
Secondly, Another meteor is the wind; which, 
how many uſes it doth ſerve to, is not ealy to 


enumerate; but many it doth, viz. to ventilate 5 


and break the air, and diſſipate noiſome and con- 1 
tagious vapours, which other wife ſtagnating, might Þ 


occaſion many diſeaſes in animals; and therefore 


it is an obſervation concerning our native country, 


Anglia ventoſa, fi non venteſa, venenoſa: to 


transfer the clouds from place to place, for the 


more commodions watering of the earth: 
temper the exceſſes of the heat, as they find BO 


in Braſil, New Spain, the neighbouring iſlands, 
and other the like countries near the equator, reap 
the benefit of the breezes: to fill the fails of 


ſhips, and carry them on their voyages to remote 
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countries; which of what eminent advantage it is 
to mankind, for the procuring and continuing of 
ning © trade and mutual commerce between the moſt 
diſtant nations, the illuſtrating every corner of 
the earth, and the perfecting geography and na- 
2 tural hiſtory, is apparent to every man. That the 
|. monſoons and trade-winds ſhould be ſo conſtant 
and periodical, even to the zoth degree of latitude 
all round the globe, and that they ſhonld ſo {cl- 
dom tranſgreſs or fall ſhort of thoſe bounds, is a 
ſubject worthy of the thoughts of the greateſt plii- 
loſophers. To this may be added the driving about 
of windmills for grinding of corn, making of oil, 
ana 2 draining of pools, raiſing of water, ſawing of 
„wood, fulling of cloth, &c. That it ſhould ſcl- 
dom or never be fo violent and boilterous as to o- 


—_ 5 verturn houſes, yea, whole cities; to tear up trees | 
= , by the roots, and proſtrate woods; to drive the 
ules, Þ: fea over the lower countries; as, were it the cf- 
fect of chance, or mere natural cauſes, not mo- 
2 derated by a ſuperior power, it would in all likeli- 
hood often do. Hurricanes, ſpouts, and inunda- 
tions, would be more frequent than they are. All 
*! theſe things declare the wiſdom and goodneſs of 
him who bringeth the wind out of his treaſuries. 
bs Of inanimate mixed bodies. 
I proceed now to ſuch inanimate bodies as are 
called perfecte mixta, perfectly mixed, improperly 
enough, there being many of them (for ought I 
know) as ſimple as thoſe they call elements. Theſe 
are ſtones, metals, minerals, and ſalts. 
In ſtones, which one would think were a ne- 
glected genus, what variety? what beauty and 
4 elegancy? What conſtancy in their temper, and 
& conſiſtency in their figures and colours? I ſhall 
a F firſt ſpeak of ſome ee wherewith ſome 
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of them are endued. Secondly, The remarkable 


Par 


uſes they are of to us. The qualities [ ſhall inſtance | "COIN 


in, are, Firſt, Colour; which in ſome of them is ſom 
molt lively, ſparkling, and beautiful; the carbuncle, s 
or rubine, ſhining with red, the ſipphire with blue, _ whi 
the emerald with green, the topaz, or chryſolite Þ nuri 
of the antients, with a yellow, or gold colour, mak 
the amethiſt, as it were, tinctured with wine, the!“ bout 
opal varying its colours like changeable taffata, thel 
as it is diverſly expoſed to the light. Secondly, dige 
Hardneſs; wherein ſome ſtones exceed all other bo- Jat tl 
dies, and, among them, the adamant, all other|Þatt 
ſtones; being exalted to that degree thereof, that! 
art in vain endeavours to counterfeit it, the ficti- te 
tious ſtones of chymiſts in imitation being eaſilyj hat 
detected by an ordinary lapidiſt. Thirdly, Figure; oy 
many of them ſhoot into regular figures, as cryſtal , 1 
and baſtard diamonds into hexagonal; others in- © 
to thoſe that are more elegant and compounded, 


— 


0c 
as thoſe formed in imitation of the ſhells of teſta - “ 


ä 


ceous fiſhes of all forts, ſharks teeth and verte I. C: 
bres, &c. If theſe be originally ſtones, or primary P 
productions of nature in imitation of ſhells, and Sr 


fiſhes bones, and not the ſhells and bones them- 
ſelves petrified, as we have ſometimes thought. 9 ( 
Some have a kind of vegetation and reſemblance . * 
of plants, as corals, pori, and fungites, which! oh 
grow upon the rocks like ſhrubs: to which I. 


might add our ordinary ſtar-ſtones and trochites, . n 
Which I look upon as a ſort of rock- plants. =. » 
Secondly, For the uſes ; ſome ſerve for building, . * 
and many ſorts of veſſels and utenſils, for pillars 0 
and ſtatues, and other carved works in relievo, © 
for the temples, ornament of palaces, porticos, . * 
piazzas, conduits, &c, as freeſtone and marble; H. - 
ſome to burn into lime, as chalk and lime-ſtone; ; 


ſome, with the mixture of beriglia or kelp, to. 
make glals, as that the Yenctians Call congulo, and 
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ance N common flints, which ſerve alſo to ſtrike fire; 
n is ſome to cover houſes, as ſlates; ſome for marking, 
icle, © as morochthus, and the fore- mentioned chalk, 
lae, = which is a poluchreſton, ſerving, moreover, for ma- 


dlite! nuring land, and ſome medicinal uſes; ſome to 
our, N 4 make veſſels of, which will endure the 5 as that 

the found in the country of Chiavenna near Plurs. To 
fata, . theſe uſeful ſtones I might add the warming-ſtone, 
\dly,f 1 digged i in Cornwall, which being once well heated 


r bo- at the fire, retains its warmth a great while, and 
ther | hath been found to give caſe and relief in f{everal 
that f Pains and diſeaſes, particularly in that of the in- 
ficti- þ ternal haemorrhoids, I might alſo take notice, 


eaſily} hat ſome ſtones are endued with an electrical or 
gure; ttractical virtue, © My honoured friend, Dr 
ryſtall'® Tancred Robinſon, in his manuſcript itinerary 
s in. of Italy, relates the many various figures he 
nded, obſerved naturally delineated and drawn on ſeve- 
teſta ral forts of ſtones digged up in the quarries, 
verte Caverns and rocks about Florence, and other 
imary parts of Italy, not only repreſenting cities, 
„ and f mountains, ruins, clouds, oriental characters, 


chem. , rivers, woods, animals, but alſo ſome plants 
_— FT (as ivy, moſles, maiden-hair, ferns, and ſuch 
blance F vegetables as grow in thoſe places) ſo exactly 
which} deſigned and impreſſed upon ſeveral kinds of 
nich I . ſtones, as though ſome {kilful painters or ſculp- 
| chite| tors had been working upon them. The doctor 
43 obſerves alſo the wonderful diverſity of ſhapes 
and colours that ores and other foſſils ſhoot 
into, reſembling almoſt every thing in nature, 


ilar Is 
PU t for which it ſeems very difficult to him to aſſign 


relievo,i tag | 
tice : any cauſe or principle. In the pyrites alone he 
a ty believes he himſelf may have ſeen at home and 


abroad above a hundred varieties, and yet he 
confeſles he has been but a rude obſerver of 
them. In the diaphanous foſſils (as ambers, 


cryſtals, gates, &c. 1 preſerved in the cabinets 


-ſtone; 


el p, to 
__ ang 


* 


— 


| 
{ 
q 
| 
[ 


*, herbage; which ſzem to prove them to have! 


© ſtone digged up in the Appenines is remarkable 1 


the moſt ſtrange and unaccountable nature and 


how infinite advantage it hath been to theſe two or 5 


by rendering the remoteſt countries eaſily acceſſible; 
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*« of the Great Duke of Tuſcany, Cardinal Chigi, 
& Settali, Moſcardi, and other repoſitories or Þ 
«© muſacums of that curious country, he takes ti 
& notice of the admirable diverſity of bodies in- Ne 
& cluded and naturally impriſoned within them, 
« as flies, ſpiders, frogs, locuſts, bees, pil: E 
& mires, gnats, graſhoppers, drops of liquor, 
& hair, leaves, ruſhes, moſs, ſceds, and other? 


“ been once in a ſtate of fluidity. The Bononiap? 


« for its ſhining quality. The amianthus for its, 
«© incombuſtibility. The oculus mundi for its mo- 
* tion and change of colour. The lapis nephriti-F4 
«© cus, calaminaris, pron actites, &c. for their] 1 
© medicinal uſes.” * 

I might ſpend much time in the diſcourſing off of 


power of the loadſtone, a ſubject which hath ex- 
erciſed the wits and pens of the moſt acute and 
ingenious philoſophers; and yet the hypotheſes} 
which they have invented to give an account of its“ 


admirable phacnomena ſeem to me lame and un- barc 


ſatisfactory. What can we ſay of the ſubtility, five 
activity, and penetrancy of its effluvia, which no? 
obſtacle can ſtop or repell, but they will make their? 
way through all forts of bodies, firm and fluid, 
denſe and rare, heavy and light, pellucid and o- 
paque? Nay, they will paſs through a vacuity or 
empty ſpace, at leaſt devoid of air, and any other ſen- 
fible body. Its attractive power of iron was known 
to the antients: its verticity and direction to the 
pron of the earth is of later invention: which, off 


Wo f 


three laſt ages, the great improvement of naviga- 
tion, and advancement of trade and commerce, 
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the noble diſcovery of a vaſt continent or new el 
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higi, world, beſides a multitude of unknown kingdoms | 
or and iſlands; the reſolving experimentally thoſe ans 
akes tient problems of the ſpherical roundneſs of the 
s in- earth; of the being of Antipodes, or the habitable- 


A 05S LY 


nem, neſs of the torrid zone; and the rendering the whole 
piſ-Fiterraqueous globe circumnavigable ; do abundant- 
juor, ly demonſtrate: whereas formerly they were wont 
ther to coaſt it, and creep along the ſhore, ſcarce daring 
have] to venture out of the ken of land: when they did, 
30niaf having no other guide but the Cynoſura, or pole- 
kableÞ ſtar, and thoſe near it, and in cloudy weather none 
r its gat all. | 

mo- As for metals, they are ſo many ways uſeful to 
hriti-/ mankind, and thoſe uſes fo well known to all, that 
their it would be loſt labour to ſay any thing of them. 


Without the uſe of theſe, we could have nothing 

of culture or civility; no tillage or agriculture; 56 
andi no reaping or mowing ; no ploughing or digging; 

hex - no pruning or lopping, grafting, or inciſion; no 
"PM echanical arts or trades; no veſſels or utenſils of 

heſes bouſehold fluff; no convenient houſes or edifices z 
of its} no ſhipping or navigation. What a kind of bar- 
1 un-. abs and ſordid life we muſt neceſſarily have 
ility, Jived, the Indians in the northern part of America- 
h nof gare a clear demonſtration, Only it is remarkable, 
heir that thoſe which are of moſt frequent and ne- 
fluid, x" eſſary ule, as iron, braſs, and lead, are the moſt 


ag off 


1d o- common and plentiful : others that are more rare, 
ty orf f ay better be ſpared, yet are they thereby quali- 
r en- tied to be made the common meaſure and ſtau- 


dard of the value of all other commodities, and 
5 ſerve for coin or money, to which uſe they 
Ppave been employed by all civil nations in all 


own 
o the 
b, off 
vo or ſgages. 

viga-- Now, of what mighty importance the of of 
Lerce, 5 money is to mankind; the learned and ingenions 
ble; 5 Dr Cockburn ſhews us, in the ſecond part "of his 
neuf ey concerning the Nature of Chriſtian Faith, p. 83, 
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ſclences are not cultivated, nor any of thoſe ener- 
ciſes plied, which polite men's ſpirits, and bit 
abate the uneaſineſs of life. Men there are bru| 


and drinking, and the other acts of brutal nature Þ 


bout from place to place, only to ſeek their food z 


acted with great generoſity and true charity, yet! 0 
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Whenever faith he, the uſe of money began, ii vider 
was an admirable contrivance for rewarding and ſilver 
encouraging induſtry, for carrying on trade and have 


commerce, certainly, eaſily, and ſpeedily; for ob- * ſo co 


liging all to employ their various parts and Leer For 
capacities for the common good, and engaging e O 
very one to communicate the benefit of his parti-Þ duct 
cular labour, without any prejudice to bimlelf.Þ | ther 


Covetouſneſs indeed, or an inordinate love of mo-. conc 
ney. is vitious, and the root of much evil, and} my 


ought to be remedied; but the uſe of money ig time 
neceſſary, and attended with manifold advantages|? 2 I Gan 
Where money has not yet taken place, where they or v 
uſe of it hath not yet been introduced, arts and tur. 
tort 
I this 
* that 
been 


tiſn and ſavage, none mind any thing but eating 
their thoughts aſpire no higher than merely te 11 
maintain their life and breath : like the beaſts, N and 
Whatever may be ſuppoſed to follow if all wer“ 


according to the preſent temper of mankind, i die 


is ablolutely neceſſary that there be ſome method the 


and means of commutation, as that of money, foi ot 
rendering all and every one e uſcful and de 
ſerviceable. | int 
Now gold and ſilver by their rarity are won of 
derfully fitted and accommodated for this uſe o an: 
permutation for all ſorts of commodities, or making me 
money of: whereas, were they as common and Ne 
ealy to come by, as ſtraw or ſtubble; ſand of e 
ſtones; they would be of no more ule for bartering er 
and commerce than they. ot 
And here he goes on to ſhew the wonderful pro- th 
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in, ii vidence of God, in keeping vp the value of gold and 
and ſilver, notwithſtanding the vaſt quantities which 
and have been digged out of the earth in all ages, and 
r ob · ſo continuing them a fit material to make money of. 


ecral For which I refer to the book. 

ng e Of theſe, gold is remarkable for its admirable 
parti. ductility and ponderoſity, wherein it excells all o- 
mſelf ther bodies hitherto known. I ſhall only add, 
mo. concerning metals, that they do pertinaciouſly re- 
„and BB all tranſmutation; and though one would ſome- 
ey ig times think they were turned into a different ſub- 
ages] | finnce yet do they but as it were lurk under a larva 


e the 
8 and L 
exer · 


or vizard, and may be reduced again into their na- 
I coral form and complexions, in deſpite of all the 
tortures of Vulcan or corroſive waters. Note, That 


bid I this was written above thirty years ſince, when J 
bru thought I had reaſon to diſtruſt whatever had then 


ating been reported or written to affirm the tranſmutation 
ture; * of metals one into another, 
ly te { hall omit the conſideration of other minerals, 
eaſtsÞ and of ſalts and carths, becauſe I have nothing to 
ge a ſay of their uſes, but only ſuch as refer to man, 
food ; which I cannot affirm to have been the ſole or pri- 
were mary end of the formation of them. Indeed, to 
„ yet . | ſpeak in general of theſe terreſtrial inanimate bo- 
1d, i dies, they having no ſuch organization of parts as 
etholl the bodies of animals, nor any fo intricate variety 
7, fol of texture, but that their production may plauſibly 
and be accounted for by an hypotheſis of matter divided 
iato minute particles or atoms naturally indiviſible, 


won] of various but a determinate number of figures, 
aſe off and perhaps alſo differing in magnitude, and theſe 
aking moved and continually kept in motion according to 
n and Nera eſtabliſhed laws or rules; we cannot fo 


1d ot 
tering 


Carly diſcover the uſes for which they were 
created, but may probably conclude, that, among 
other ends, they were made for thoſe for which 


pro- | they ſerve us and other animals; as I ſhall more 


bout from place to place, only to ſeck their food, 5 | 
Whatever may be ſuppoſed to follow if all were, 
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Whenever ſaith he, the uſe of money began, it vide! 
was an admirable contrivance for rewarding and ſilvei 
encouraging induſtry, for carrying on trade and have 
commerce, certainly, eaſily, and ſpeedily; for ob · fo cc 
liging all to employ their various parts and fc ?cralſÞt For 
capacities for the common good, and engaging eſt! O 
very one to communicate the benefit of his parti- Z duct 
cular labour, without any prejudice to himſelf, ther 


Covetouſneſs indeed, or an inordinate love of mo- cone 


ney, is vitious, and the root of much evil, and | ſiſt 
ought to be remedied; but the uſe of money isÞ time 
neceſſary, and attended with manifold advantages. ſtan 
Where money has not yet taken place, where the or v 
uſe of it hath not yet been introduced, arts and tur. 
ſciences are not cultivated, nor any of thoſe exer- 2 tort 


ciſes plied, which polite men's ſpirits, and which is 


abate the uneaſineſs of life. Men there are bru- #45 
tiſh and ſavage, none mind any thing but eating bee: 
and drinking, and the other acts of brutal nature; & 7 
their thovghts aſpire no higher than merely to = 
maintain their life and breath: like the beaſts, an 
they walk abroad all the day long, and range a 


acted with great generoſity and true charity, yet, S 
according to the preſent temper of mankind, it, 


is ablolutely neceſſary that there be ſome method th 
and means of commutation, as that of money, for ot 
rendering all and enny one n uſeful and be 
ſer viceable. ia 
Now gold and ſilver by their rarity are won of 
derfully fitted and accommodated for this uſe o ar 
permutation for all forts of commodities, or making m 
money of: whereas, were they as common and ce 
caly to come by, as ſtraw or ſtubble; ſand o © 
ſtones; they would be of no more uſe for bartering e 
and commerce than they. 0 
And here he goes on to ſhew the wonderful pro- t] 
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ſilver, 
have been digged out of the earth in all ages, and 
ſo continuing them a fit material to make money of. 
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| vidence of God, in keeping up the value of gold and 
notwithſtanding the vaſt quantities which 


For which | refer to the book. 

Of theſe, gold is remarkable for its s admirable 
ductility and ponderoſity, wherein it excells all o- 
ther bodies hitherto known. I ſhall only add, 
concerning metals, that they do pertinaciouſly re- 
fiſt all tranſmutation; and though one would ſome- 
times think they were turned into a different ſub- 
ſtance, yet do they but as it were lurk under a larva 
or vizard, and may be reduced again into their na- 
tural form and complexions, in deſpite of all the 
tortures of Vulcan or corroſive waters. Note, That 
this was written above thirty years ſince, when 1 
thought I had reafon to diſtruſt whatever had then 
been reported or written to affirm the tranſmutation 


{ ſhall omit the conſideration of other minerals, : 
and of ſalts and earths, becauſe I have nothing to 
ſay of their uſes, but only ſuch as refer to man, 
which I cannot affirm to have been the ſole or pri- 
Indeed, to 
ſpeak in general of theſe terreſtrial inanimate bo- 
dies, they having no ſuch organization of parts as 
the bodies of animals, nor any fo intricate variety 
of texture, but that their production may plauſibly 
be accounted for by an hypotheſis of matter divided 
into minute particles or atoms naturally indiviſible, 
of various but a determinate number of figures, 
and perhaps alſo differing in magnitude, and theſe 
moved and continually kept in motion according to 
certain eſtabliſhed laws or rules; we cannot fo 
clearly diſcover the uſes for which they were 
created, but may probably conclude, that, among 
other ends, they were made for thoſe for which 
they ſerve us and other animals; as I ſhall more 


ways at hand; theſe only uſeful to man, and ſervinzÞ 


ſon why I affirm the minute component particles! 


ſome of the molt learned and experienced chymiſts 
do affirm quickſilver to be intranſmutable, and 


their component particles are indiſſoluble by any 


92 The Wisdom of GOD Part I. Fart! 


fully make out hereafter. It is here to be noted, ö We 
That, according to our hypotheſis, the number off dals ar 
the atoms of each ſeveral kind that is of the ſameſular! 
figure and magnitude, is not nearly equal; but] petate 
there be infinitely more of ſome ſpecies than of o- tant 
thers, as of thoſe that compound thoſe vaſt aggre-PJord* 
gates of air, water, and earth, more abundantly 88 [ 
than of ſuch as make up metals and mimerals: 3 
The reaſon whereof may probably be, becauſe 
thoſe are neceſſary to the life and being of man] 
and all other animals, and therefore muſt be al-] 


rather his conveniencies than neceſſities. The rea- 


of bodies to be naturally indiviſible by any agent! 


We can employ, (even fire itſelf) which is the only 


catholick diſolvent, other menſtruums being rather! 


inſtruments than efficients in all ſolutions, apt 


by reaſon of the figure and ſmallneſs of their parts 2 


to cut and divide other bodies (as wedges cleave 14 
wood) when actuated by fire or its heat, which! 
elſe would have no efficacy at all (as wedges jt 


have not, unleſs driven by a beetle: ) the reaſon, I 
I ſay, I have already given: I ſhall now inſtance 
in a body whoſe minute parts appear to be in- 


diſſoluble by the force of fire; and that is common [FP 
Wuater: which diſtil, boil, circulate, work upon! 


how you will by fire, you can only diſſolve it into ! 
vapour, which when the motion ceaſes, eaſily re- 
turns into water again; vapour being nothing elle 
but the minute parts thereof, by heat apitated and 
ſeparated one from another. For another inſtance, 


therefore call it liquor aeternus. And I am of opi- 
nion, that the ſame holds of all ſimple bodies, that 


natural ae 


Part J. 
noted, We may here note the order and method that me- 
ber of fals and minerals obſerve in their growth, how re- 


> ſameſ{pularly they ſhoot, ferment, and, as it were, ve- 
but] getate and regenerate ſalts, in their proper and con- 


of o-] ſlant figures, as our ingenious countryman, Dr. 
aggre·¶ Jordan obſerves at large in his diſcourſe of baths 
dantly and mineral waters. 

erals; . | On ho 

ecauſeÞ Of vegetables or Plants. 

F man 1 

de al- 1 have now done with inanimate bodies both 
rvinzÞ imple and mixed. The animate are, 

e rea- 3 Firſt, Such as are endued only with a vegetative 


ticles | Poul, and therefore commonly called vegetables or 


agent Wants; of which, if we conſider either their ſta- 
only ture and ſhape, or their age and duration, we 
ather ſhall find it wonderful: for why ſhould tome plants 
apt] xiſe up to a great height, others creep upon the 
parts rene which perhaps may have equal ſeeds ? 
leave nay, the leſſer plant many times the greater ſeed. 
hich Þ WW by ſhould each particular fo obſerve its kind, as 
does conſtantly to produce the fame leaf for conſiſtency, 


figure, diviſion, and edging, and bring forth the 
£ fame kind of flower, and fruit, and ſeed? and that 
though you tranſlate it into a ſoil which naturally 
mon : puts forth no ſuch kind of plant, fo that it is ſome 
pon go ſpermaticos which doth effect this, or rather 
into bone intelligent plaſtick nature, as we have before 
intimated. For what account can be given of the 


lon, 
ance 
in- 


ö e- A 

elle determination of the growth and magnitude of 

and plants from mechanical principles, of matter moved 

nce, without the preſidency and guidance of ſome ſupe- 


its riot agent? Why may not trees grow up as high 
and as the clouds or vapours aſcend? Or if you ſay 
OPi- I the cold of the ſuperior air checks them; why 
hat may they not ſpread and extend their lateral branches 
any KL far, till their diſtance from the centre of gravity 


10 Seminal form or virtue. 


it I. 


ded U 
f the { 
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depreſs them to the earth, be the tree never { 
high ? How comes it to paſs, that though by cultur 


and manure they may be highly improved, and aug, and 
mented to a double, treble, nay, ſome a muck pgethe 
greater proportion in magnitude of all their part Heir & 
pet is this advance reſtrained within certain limits! ne's fl 
There is a maximum quod fic which they canno Seco 
exceed. You can by no culture or art extend a fen plant, 
nel ſtalk to the Nature and bigneſs of an oak wc; tl 
then, why ſhould ſome be very long-lived, other | ſhme! 
only annual or biennial? How can we imagineÞ 1d Cc 


that any laws of motion can determine the ſitu Arge 
tion of the leaves, to come forth by pairs, or ag Glick | 
ternately, or circling the ſtalk ; the flowers to groff ch a 
ſingly, or in company and tufts, to come forty 1 e ha) 
in the boſoms of the leaves and branches, or og tre 
the tops of branches and ſtalks; the figure of For | 
the leaves, that they ſhould be divided into (| pd tc 
many jags or eſcallops, and curiouſly indent thi 
round the edges; as alſo of the flower- leaves, thei? < 
number and ſite, the figure and number of 19 
ſtamina and their apices, the figure of the ſtil N. 
and ſeed -veſſel, and the number of cells int 
which it is divided? That all this be done, auf 


all theſe parts duly proportioned one to another lat 
there ſeems to be neceſſary ſome intelligent plaſticii Nfor 
nature, which may underſtand and regulate tha! d 
whole oeconomy of the plants: for this can pen 
not be the vegetative ſoul, becauſe that is maf f 


terial and diviſible together with the body; which 
appears, in that a branch cut off a plant will tak F 
root, and grow, and become a perfect plant itſelff 


as We have already obſerved. I had almoſt for | =X 
gotten the complication | of the ſeed leaves off I» 
ſome plants in the ſeed, which is ſo ſtrange, half Wor 
one cannot believe it to be done by matter, how-P 0 


ever moved by any laws or rules imaginable, 
Some of _ beg ſo cloſe-plaited, aud ſtrait 
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rer Folded up and thruſt together within the membranes 
altur$f che ſeed, that it would puzzle a man to imitate 
J av, and yet none of the folds ſticking or growing 
much gether; ſo that they may eaſily be taken out of 
parts cir caſes, and ſpread and extended even with 
mits1c's fingers, 
anno Secondly, If we conſider each particular part of 
a feu plant, we ſhall find it not without its end or 
oakliſe; the root, for its ſtability and drawing nou- 
otheſ@lhment from the earth; the fibres, to contain 
agineÞ Bd convey the lap; beſides which, there is a 
ſitu$Þrge fort of veſſels ro contain the proper and ſpe- 
or all fick juice of the plant, and others to carry air for 
gro jt ch a kind of reſpiration as it needeth; of which 
fortÞF< have already ſpoken. The outer and inner bark 
or og trees ſerve to defend the trunk and boughs 
Ire Mom the exceſſes of heat and cold. and drought, 
ato Nd to convey the lap for the annual augmentation. 
dente f the tree; for, in truth, every tree may in 
„ theilhme ſenſe be ſaid to be an annual plant, both 
of that, flower and fruit, proceeding from the coat 
e ſtil hat was ſuperinduced over the wood the laſt year, 
> in ü & hich coat alſo never beareth any more, but toge- 
e, and er with the old wood ſerves as a form or block 
other {uſtain the ſucceeding annual coat. The leaves 
laſtich :fore the gemma or bud be explicated to embrace 
te tha d defend the flower and fruit, which is even 
Wen perfectly formed; afierwards to preſerve the 
is maß 3 flowers and fruit from the injuries of 
which de ſummer fun, which would too much parch 
11 tak hd dry them, if they lay open and expoſed to its 
itlelff cams without any ſhelter: the leaves, I ſay, 
ſt for 5 Jualify and contemper the heat, and ſerve allo to 
ves ol Rinder the too haſty evaporation of the moiſture 
Wbout the root: but the principal uſe of the 
caves (as we learn of Signior Malphigii, Monſieur 
inableſ Perault, and Monſieur Marriot!) is to concoct and 
rait Prepare the ſap for the nouriſhment. of the fruit, 
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and the whole plant, not only that which aſcends 


from the root, but what they take in from with- 
out, from the dew, moiſt air, and rain. This the 


prove, becauſe many trees, if deſpoiled of their 8 


leaves, will die, as it happens ſometimes in mul. 


berry- trees, when they are plucked off to feed filk- 4 


worms. And becaule if in ſummer-time you de- 


nude-a vine-branch of its leaves, the grapes will! 
never come to maturity: but though you expoſe the! 
grapes to the ſun- beams, if you pluck not off the! 
leaves, they will ripen notwithſtanding. That there] 


is a regreſs of the ſap in plants from above down- 


wards, and that this deſcendent juice is that which 


principally nouriſheth both fruit and plant, is clear. 
ly proved by the experiments of Signior Malphigii, 


and thoſe late ones of an ingenious countryman ot 
our own, * Thomas Brotherton, Eſq; of which IÞ 
| ſhall mention only one; that is, if you cut off aÞ 


ring of bark from the trunk of any tree, that part 
of the tree above the barked ring ſhall grow and in- 
creaſe in bigneſs, but not that beneath, 

But whether there be ſuch a conſtant circulz- 
tion of the ſap in plants as there is of the blood 
in animals, as they would from hence infer; there 
is ſome reaſon to doubt. I might add hereto the 
pleaſant and delectable cooling and refreſhing ſhade 
they afford in the ſummer-time; which was very 
much eſteemed by the inhabitants of hot countries, 
who always took great delight and pleaſure to fit 
in the open air, under ſhady trees. Hence that 
expreſſ on ſo often repeated in ſcripture, of everj 
man's ſitting under his own vine, and under bi 
cuun fig tree, where allo they uſed to eat, as ap- 
pears by Abrabam's entertaining the angels under 
a tree, and ſtanding by them when they did cat, 
Gen. Xviii. 8, Moreover, the leaves of plants 


1 Philoſophical tranſactions, Numb, 187. 
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are very beautiful and ornamental. That there is 


great pulchritude and comelineſs of proportion in 
the leaves, flowers and fruits of plants, is atteſted 
by the general verdict of mankind, as Dr More 
and others well obſerve. The adorning and beau- 
tikying the temples and buildings in all ages, is an 
evident and undeniable teſtimony of this; for what 
is more ordinary with architects than the taking in 
leaves, and flowers, and fruitage, for the garniſh- 
ing of their work; as the Roman the leaves of 


achanthus fat, and the Jewiſh of palm-trees and 


pomegranates? and theſe more frequently than any 


of the five regular ſolids, as being more comely 


and pleaſant to behold. If any man ſhall object, 


that comelineſs of proportion and beauty is but a | 


mere conceit, and that all things are alike hand- 
ſome to men who have as good eyes as others; 


and that this appears by the variation of faſhions, 


which doth ſo alter men's fancies, that what e're- 
while ſeemed very handſome and comely, when it 
is once worn out of faſhion, appears very abſurd, 
uncouth, and ridiculous. To this I anſwer; that 
cuſtom and uſe doth much in thoſe things where 
little of proportion and ſymmetry ſhew themſelves, 

or which are alike comely and beautiful, to diſpa- 
rage the one, and commend the other: but thefe 

are degrees of things; for (that I may uſe De 
More's words*) I dare appeal to any man that is 
not funk into fo forlorn a pitch of degeneracy, 
that he is as ſtupid to theſe things as the baſeſt 
beaſts, whether, for example, a Tightly: cut te- 
traedrom, cube, or icoſaedrom have no more 
pulchritude in them than any rude broken ſtone 
lying in the field or high-ways; or, to name o- 


ther ſolid figures, which though they be not re- 


gular, properly ſo called, yet have a ſettled idea 
and nature, as a cone, ſphere, or cylinder, whether 


* Antidote againſt Atheiſm, * 36 Fo 


of men, and pretend to more elegancy of ſhape, Þ 


rical ſtones found in Cuba, and fone alſo in our 


Sir T homas Brown of Norwich produces ſeveral 
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the ſight of thoſe do not more gratify the mind; Þ : to have | 
| vas not 


than thoſs rude cuttings or chippings of free-ſtone © ſerved b. 


that fall from the maſon's hands, and ſerve for Þ F 2 {kilful F 
nothing but to fill up the middle of the wall, as colours, 


fit to be hid from the eyes of men for their gli. native © 
neſs? and therefore it is.obſervable, that if nature 4 As to 


ſhape any thing but near to this geometrical accu— : an evid 
racy, that we take notice of it with much content Þ 
and pleaſure, and greedily gather and treaſure it of the 


kind ha 


up. As if it be but exactly round, as thoſe ſphe- 7 trivagc 
great C 


| own land; or have but its ſides parallel, as thoſe Þ tinuan- 
: rhomboideal ſelenites found near St Ives in Hun- alſo fo! 
tingtonſhire, and many other places in England, ſitics, 


Whereas ordinary ſtones of rude and uncertain [2 this) i 
ſigures we paſs by, and take no notice of at all, $ the le 
But though the figures of theſe bodies be pleaſing No 
and agreeable to our minds, yet (as we have al- tenam 


ready obſerved) thoſe of the leaves, flowers, and f wort! 


fruits of trees, more. And it is remarkable, that in = cure 
the circumſcription and complication of many leaves, = trebl 
flowers, fruits, and feeds, nature affects a regular fi- almo 
gure. Of a pentagonal or quincunial diſpoſition, 2 
whic 


examples in his diſcourſe about the quicunx. a 


And doubtleſs, inſtances might be given in other allet 
regular figures, were men but obſervant. op 
The flowers ſerve to cheriſh and defend the firſt I KO! 
and tender rudiments of the fruit; I might alſo 2 fru 
add the maſculine or prolifick ſeed contained in © 
the chives or apices of the ſtamina, Thele, be- bu 
ſides the elegancy of their figures, are many of for 
them endued with ſplendid and lovely colours, the 


and likewiſe moſt grateful and fragrant odours. the 
Indeed ſuch is the beauty and luſtre of ſome 
flowers, that our Saviour faith of the lilies of the 


fields (which ſome, not without reaſon, ſuppoſe 


ro 4 CO Ol 
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to have been tulips) that Scſamon in all his glery 


was not arrayed like one of theſe, And it is ob- 
' er by Spigelius“, That the art of the moſt 


© {kilful painter cannot ſo mingle and temper his 


2 colours, as exactly to imitate or counterfeit the 
4 native ones of the flowers of vegetables. 


As for the ſeeds of plants, Dr More eſteems it 


an evident ſign of divine providence, that every 
kind hath its ſeed: for it being no neceſſary reſult 
of the motion of the matter, (as the whole con- 


trixance of the plant indeed is not) and it being of ſo 


great conſequence that they have ſeed for the con- 
tinuance and propagation of their own ſpecics, and 
alſo for the gratifying man's art, induſtry and neceſ- 
ſities, (fo, much of huſbandry and gardening lies in 
this) it cannot but be an act of counſel to furniſh 
the ſeveral kinds of plants with their ſeeds. 

Now, the ſeed being ſo neceſſary for the main- 
tenance and increaſe of the ſeveral ſpecies, it is 
L worth the obſervation, what care is taken to ſe- 


cure and preſerve it, being in ſome doubly and 
trebly defended. As for inſtance, in the walnut, 
almond, and plumbs, of all ſorts; we have firſt a 


thick pulpy covering, then a hard ſhell, within 


which is the feed incloſed in a double membrane. 
In the nutmeg another tegument is added beſides 


all theſe, viz, the mace between the green pcricar- 


pium and the hard ſhell, immediately incloſing the 
kernel, Neither yet doth the exterior pulp of the 
fruit or pericarpium ſerve only for the defence and 
ſecurity of the ſeed, whilſt it hangs upon the plant, 
but after it is mature and fallen upon the earth, 

for the ſtercoration of the ſoil and promotion of 


the growth, though not the firſt germination of 
the ſeminal plant. Hence (as Petrus de Creſcentiis 


* Iſag. ad rem 1 
t Antidote againſt Atheiſm, I, 2, c. 2. 
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tells us“) huſbandmen, to make their vines bear, ſelves 
manure them with vine- leaves, or the huſks of Þ 

_ expreſſed grapes; and they obſerve thoſe to be need 
moſt fruitful which are ſo manured with their imag!] 
own: which obſervation holds true alſo in all o- Ir 
ther trees and herbs. But beſides this uſe of the! 
Pulp, or pericarpium, for the guard and benefit of 
the ſeed, it ſerves alſo by a ſecondary intention of. 
nature in many fruits for the food and ſuſtenance of | 
man and other animals. 


Another thing worthy the noting i in n ſeeds, and 
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argumentative of providence and deſign, is that fob! 
papoſe plumage growing upon the tops of ſome of der 
them, whereby they are capable of being wafted abo 
with the wind, and by that means ſcattered and by { 
diſſeminated far and wide. Way 
Furthermore; moſt ſeeds having in them a ſe- pro 
minal plant perfectly formed, as the young is in a la 
the womb of animals, the elegant complication = colc 
thereof in ſome ſpecies is a very pleaſant and ad- pen 
mirable ſpectacle; fo that no man that hath a ſoul tin 
in him can imagine or believe it was ſo formed and fix 


folded up without wiſdom and providence. But 
of this I have ſpoken already. cat 
Laſtly, The immenſe ſmallneſs of ſome tete, not fre 
to be ſeen by the naked eye, fo that the number of pl: 
ſeeds produced at once in ſome one plant, as for W. 
example, reedmace { Tipha PHiſtris harts- tongue, fo 
and many forts of terns, may amount to a million; BY ip 
3s a convincing argument of the infinite underſiand- be 
ing and art of the former of them. = V 
And it is remarkable that ſuch moſſes as grow a2 
upon walls, the roofs of houſes, and other high |= P 
places, have ſeeds ſo exceſſively ſmall, that when © 
ſhaken out of their veſſels they appear like vapour * 
or ſmoke, ſo that they may either aſcend of them- c 
: : : i fie e 5 3 \ 
a 


* A gric, * 2. C. 6. 
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ear, I ſelves, or by an eaſy impulſe of the wind be raiſed 

s of up to the tops of houſes, walls or rocks; and we 

) be need not wonder how the moſſes got thither, or 
imagine they ſprung up ſpontaneoully chere. 

Il might alſo take notice of many other particn- 

lars concerning vegetables; as, firſt, that becauſe 


8 


e of and made more abundant proviſion for their propa- 
5 


der ground; many by ſtrings or wires running 
above ground, as ſtrawberry, and the like; ſome 
by ſlips or cuttings, and ſome by ſeveral of theſe 
ways. And for the ſecurity of fuch ſpecies as are 
produced only by ſeed, it hath endued all feed with 
a a laſting vitality, that ſo if by reaſon of exceſſive 
cold or drought, or any other accident, it hap- 
pen not to germinate the firſt year, it will con- 
EZ tinue its foecundity, I do not ſay two or three, nor 
EZ fix or ſeven, but even twenty or thirty years; and 
when the impediment is removed, the earth in fit 
EZ caſe, and the ſeaſon proper, ſpring up, bear 
ot fruit, and continue its ſpecies. Hence it is that 
of plants are ſometimes loſt for a while in places 
or where they formerly abounded; and again, after 
| ſome years, appear new: loſt, either becauſe the 
prings were not proper for their germination, or 
becauſe the land was fallowed, or becauſe plenty of 
weeds or other herbs prevented their coming up 
and the like; and, appearing again, when theſe im- 
pediments are removed. Secondly, That ſome forts 
of plants, as vines, all ſorts of pulſe, hops, briony, 
all pomiferous herbs, pumpions, melons, gourds, 
cucumbers, and divers other ſpecies, that are 
weak and unable to raiſe or ſupport themſelves, 
are either engued with a faculty of twining about 
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others that are near, or elſe furniſhed with claſpers 
and tendrils, whereby, as it were with hands, they 
catch hold of them, and ſo ramping upon trees, 
_ ſhrubs, hedges or poles, they mount up to a great 
height, and ſecure themſelves and their fruit, 
Thirdly, That others are armed with prickles, and 
thorns, to ſecure them from the browzing of 
beaſts, as alſo to ſhelter others that grow under 
them: moreover, they are hereby rendered very 
_ uſeful to man, as if deſigned by nature to make 
both quick and dead hedges and fences. The 
great naturaliſt, Pliny, hath given an ingenious ac- 
count of the providence and deſign of nature in 
thus arming and fencing them, in theſe words : 
Inde (ſpeaking of nature) excegitavit aliquas aſ- 
pecfu hiſpidas, tactu truces, ut tantum non vocem 


— 2 PE M- 


 ipfrus naturae fingentis illas, rationemque reddentis | m: 
| exaudire videamur, ne ſe depaſeat avida quadrupes, W. 
* ne procaces manus rapiant, ne neglecta veſtigia ob- Fil 
terant, ne inſidens ales infringat; his muniendè C 
aculeis teliſque armando, remediis ut ſalva ac tuta 
int. Ita hoc quogue qued i in tis odimus hominum cauſa p 
| excogitatum eft. 4 tl 
1 It is worthy the noting, that wheat: Which is the C 
| ; beſt ſort of grain, of which the pureſt, moſt fa- f 
: voury and wholeſome bread is made, is patient 
of both extremes, heat and cold, growing and 


bringing its ſeed to maturity not only in temperate 
countries, but alſo on one hand in the cold and 
northern, viz. Scotland, Denmark, &c. on the 
other, in the hotteſt and moſt ſoutherly, as Egypt, 
Barbary, Mauritania, the Eaſt-Indies, Guinea, Ma- 
dagaſcar, &c. ſcarce refuſing any climate. 
Nor is it leſs obſervable, and not to be comme- 
morated without acknowledgment of the divine 
 bevignity to us, that (as Pliny rightly notes) no- 
thing is more fruitful than wheat, Puid ei natura 


(ſaich he) Crectius, naturae parens] tribuit, gud co 
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| maxime hominem alit, utpote cum e modio, fe et ap- 
| tum ſelum, quale in Byzacio Africae campo, centeni 
| quinquaginta modii reddentur. Miſit ex eo loco Divo 


Auguſto procurator ejus ex uno grano (vix credibile 
dictu) 400 paucis minus germina: Miſit et Nerons 
| ſimiliter 300 ſtipulas ex uno grano. * Which fer- 


« tility, nature (he ſhould have ſaid, the Author 
© of nature) hath conferred upon it, becauſe it 
« feeds man chiefly with it. One buſhel, if ſown. 
in a fit and proper ſoil, ſuch as is Byzachium, a 
field of Africa, yielding 150 of annual increaſe; 
«© Auguſtus's procurator ſent him from that place 
400 within a few blades ſpringing from the 
ſame grain: and to Nero were ſent thence 360.“ 
If Pliny, a heathen, could make this. fertility of 
wheat argumentative of the bounty. of God to man, 
making ſuch plentiful proviſion for him of that 
which is of molt pleaſant taſte and wholeſome nou- 
riſhment, furely it ought not to be paſſed over by us 
Chriſtians without notice taking and thankſgiving.! 
As for the ſignatures of plants, or the notes im- 
preſſed upon them, as indices of their virtues, 
though * ſome lay great ſtreſs upon them, ac- 
counting them ſtrong arguments to prove, that 
fome underſtanding principle is the higheſt original 
of the works of nature, as indeed they were, could 
it certainly be made appear, that there were ſuch 
marks deſignedly ſet upon them; becauſe all that 1 
find mentioned and collected by authors, ſeem to 
me to be rather fancied by men, than deſigned by 
nature to ſignify or point out any ſuch virtues or 
qualities as 'they would make us believe. I have 
elſewhere, I think upon good grounds, rejected 


them: and finding no reaſon, as yet, to alter 


my opinion, I ſhall not further inſiſt on them: how- 
beit, I will not deny, but that the noxious and ma- 


| lignant plants do many of them diſcover ſomething 


* Dr More Antid. I. 2. C. 6. 
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of their nature by the ſad and melancholick viſage 
of their leaves, flowers and fruit. And that 1 
may not leave that head wholly untouched, one ob- 
ſervation I ſhall add relating to the virtues of plants, 


in which I think there is ſomething of truth; that 
is, that there are, by the wile diſpoſition of provi- 


dence, ſuch ſpecies of plants produced in every 


country, as are molt proper and convenient for the 
meat and medicine of the men and animals that 
are bred and inhabit there: in ſo much, that Sole- 
mander writes, that from the frequency of the 


plants that ſprung up naturally in any region, he 
could eaſily gather what endemial diſeaſes the in- 
habitants thereof were ſubject to: ſo, in Denmark, 


Friezland, and Holland, . the ſcurvy uſually 


reigns, the proper remedy thereof, ſcurvy-graſs, 
doth plentifully grow. 


& bedies endued with a en tive 2 or animals. 


1 arocted now to the conſideration of animate 


bodies endued with a ſenſitive ſoul, called animals, 


Of theſe I ſhall only make ſome general oblerva- 


tions, not curiouſly conſider the parts of each par- 


ticular ſpecies, ſave only as they ſerve for inſtan- 
ces or examples. 

Firſt of all, Becauſe it is the great defign of 
Providence to maintain and continue every ſpecies, 
I ſhall take notice of the great care and abundant 
proviſion that is made for the ſecuring this end. 
Quanta ad eam rem vis, ut in ſuo quacque genere 
permaneat ? Cic. Why can we imagine all crea- 


tures ſhould be made male and female but to this 


purpoſe? Why ſhould there be implanted in each 


ſex ſuch a vehement and life-laſting appetite of 


copulation? Why in viviparous animals, in the 
time of geſtation, ſhould the nouriſhment be car- 
ried to the embryon in the womb, which at other 
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viſage Numes goeth not that way? when the young is 
hat I brought forth, how comes all the nouriſhment 
e ob · ¶ then to be transferred from the womb to the breaſt 
lants, or paps, leaving its former channel, the dam at ſuch _ 
that Þ time being for the moſt part lean and ill-favoured ? 
rovi- To all this I might add, as a great proof and 
Very Þ inſtance of the care that is taken, and proviſion 
r the Þ made for the prefervation and continuance of the 
that # ſpecies, the laſting foecundity of the animal feed 
ole- or egg in the females of man, beaſts, and birds. 
the I fay, the animal ſeed, becauſe it is to me highly 
| be Þ probable, that the females, as well of beaſts as 
in- birds, have in them from their firſt formation the 
uk, Þ feeds of all the young they will afterwards bring 
ally forth, which when they are alt ſpent and exhauſted 
als, by what means ſoever, the animal becomes barren 
and effete. Theſe ſeeds in ſome ſpecies of animals 
continue fruitful, and apt to take life by the ad- 
4. mixture of the male; ſeed fifty years or more, and 
| in ſome birds fourſ&re or an hundred. Here I can- 
te not omit one very remarkable obſervation I find in 
ls, Cicero; Atque ut intelligamus (faith he) nihil horum 
a- WW cfe fortuitum, fed haec omnia providae folertiſque 
r- I naturae; quae multiplices foetus procreant, ut ſues, 
na- WW ut canes, his mammarum data eft multitude, quas 
eaſclem paucas habent eae beſtiae quae pauca gignunt. 
f © © That we may undetſtand that none of theſe 
5, © © things (he had been ſpeaking of) is fortuitous, 
It but that all are the effects of provident and ſaga- 
. ( cious nature; multiparous quadrupeds, as ſwine, 
© aas dogs, are furniſhed with a multitude of paps : 
- © © Whereas thoſe beaſts which bring forth few, have 
S MW © but a few. BL . „ 
© That flying creatures of the greater fort, that 
; is, birds, ſhould all lay eggs, and none bring forth 
| live young, is a manifeſt argument of divine provi- 
# dence, deſigning thereby their preſervation and ſe- 
curity, that there might be the more plenty of 
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them; and that neither the birds of prey, the ſer. 
pent, nor the fowler, ſhould ſtraiten their generation 
too much: for if they had been viviparous, the 
burden of their womb, if they had brought forth 
any competent number at a time, had been ſo great 
and heavy, that their wings would have failed 
them, and they become an eaſy prey to their enc- 
mies: or, if they had brought but one or two at 
a time, they would have been troubled all the year 
Jong with feeding their young,. or Wannen them in 
their womb *. 

This mention of feeding their young puts me 
in mind of two or three conſiderable obſervations 
referring thereto, 

Firſt, Seeing it would be for many reaſons in- 
convenient for birds to give ſuck, and yet no leſs 
inconvenient, if not deſtructire, to the chicken 
upon excluſion, all of a ſudden, to make ſo great a 

change in its diet, as to paſs from liquid to hard 
food, before the ſtomach be gradually conſolida- 

ted, and by uſe ſtrengthened and habituated to grind 
and concoct it, and its tender and pappy fleſh fit- 
ted to be nouriſhed by ſuch ſtrong and ſolid diet, 
and before the bird be by little and little accuſ- 
tomed to uſe its bill, and gather it up, which at 
firſt it doth but very ſlowly and imperfectly; there- 
fore nature hath provided a large yolk in every 
egg, a great part whereof remaineth after the chic- 
Ken is hatched, and is taken up and incloſed in its 
belly, and by a channel made on purpoſe, received 
by degrees into the guts, and ſerves inſtead of milk 
to nouriſh the chick for a conſiderable time; which 
nevertheleſs mean while feeds itſelf by the mouth 
a little at a time, and gradually more and more, 
as it gets a perfecter ability and habit of gather. 


ing up its meat, and its ſtomach is ſtrengthened 


* Dr More's antidote againſt Atheiſm, 1, 2. c. 9. 
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ah to macerate and concoct it, and its fleſh hardened | 
bs and fitted to be nouriſhed by it. | 
or Secondly, That birds which feed their young 

in the neſt, though in all likelihood they have no 
Alle ability of counting the number of them, ſhould yet 

cd (though they bring but one morſel of meat at a time, 
wag: and have not fewer, it may be, than ſeven or eight 
young in the neſt together, which at the return 
| 0 bar of their dams, do all at once with equal greedi- 
n neſs, hold up their heads and gape) not omit or 
15 ö forget one of them, but feed them all, which, un- 
jones les they did carefully obſerve and retain in memo- 
ry which they had fed, which not, were impoſlible 
co be done: this, I ſay, ſeems to me moſt ſtrange 
| leg and admirable, and beyond the poſſibility of a mere 
len machine to pertorm. „ „ 
ata Another experiment I ſhall add, to prove that 
bard though birds have not an exact power of numbring, 
Ta Bu. have they of diſtinguiſhing many from few, and 
ing knowing when they come near to a certain num- 
ft. ber: and that is, that when they have laid ſuch 
m__ number of eggs as they can conveniently cover 
mr and hatch, they give over, and begin to fit, not be- 
Er cauſe they are neceſſarily determined to ſuch a num- 
ve. ol ber; for that they are not, as is clear, becauſe 
> they are in ability to go on and lay more at their 
v9, pleaſure. Hens, for example, if you let their eggs 
is alone, when they have laid fourteen or fifteen, 
ve will give over, and begin to fit; whereas, if you 
ith daily withdraw their eggs, they will go on to lay 
ich five times that number: (yet ſome of them are 
un ſo cunning, that if you leave them but one egg, 
—» they will not lay to it, but forſake their neſt.) 
aa This holds not only in domeſtick and manſuute 
1 birds; for then it might be thought the effect of 


cicuration or inſtitution, but alſo in the wild; for 
my honoured friend, Dr Martin Litter, informed 
me, that of his own knowledge, one and the lame 
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ſwallow, by the ſubtracting daily of her eggs, 


proceeded to lay nineteen ſucceſſively, and then gave 
over; as I have“ elſewhere noted. Now, that 
J am upon this ſubject of the number of eggs, 
give me leave to add a remarkable obſervation re. 


ferring thereto, viz., that birds, and ſuch ovipa- 


rous creatures, as are long-lived, have eggs enough 
at firſt conceived in them to ſerve them for many 
ycars laying, probably for as many as they are to 
live, allowing ſuch a proportion for every year, as 


will ſerve for one or two incubations; whereas in- 


ſects, which are to breed but once, lay all their eggs 
at once, have they never ſo many. Now, had theſe 
things been governed by chance, I ſee no reaſon 


why it ſhould conſtantly fall out ſo. xo 
Thirdly, The marvellous ſpeedy growth of birds 
that are hatched in neſts, and fed by the old ones 
there, till they be fledged, and come almoſt to their 
full bigneſs; at which perfection they arrive with- i 
iu the ſhort term of about one fortnight ; ſeems 
to me an argument of providence, deſigning there- 


by their preſervation, that they might not lie long 
ina condition expoſed to the ravine of any vermine 
that may find them, being utterly unable to eſcape 
or ſhift for themſelves. 5 


Another and no leſs effectual argument may be 


taken from the care and providence uſed for the 
h tching and rearing their young. And, fiſt, 


They ſearch out a ſecret and quiet place where they 


may be ſecure and undiſturbed in their incubation; 
then they make themſelves neſts every one after 


his kind, that ſo their eggs and young may lie ſoft 
and warm, and their excluſion and growth be 


pt moted. Theſe neſts are ſame of them ſo ele- 


git and artificial, that it is hard for man to imi- 


t. them or make the like, I have ſeen neſts of 
an Indian bird fo artificially compoſed of the fibres, 


* Preface to Mr Willoughby's Ornithol. 


art l. 


Eggs, 
gave 
that 
eggs, 
N re- 
Vipa- 
ough 
many 
re to 
r, as 
is in- 
eggs 
theſe 
eaſon 


birds 


ONes 


their | 


vith- 
eems 
gere- 
long 
mine 
cape 


y be 
the 
firſt, 
they 
ion; 
if ter 
ſoft 
| be 
ele- 
imi- 
s of 


ICS, 


TO a RS 


oo 


Part I. in the CREATION. 


] think, of ſome roots, ſo curiouſly interwoven 
and platted together, as is admirable to behold: 
which neſts they hang on the ends of twigs of 
trees over the water, to ſecure their eggs and 
young from the ravage of apcs and monkies, and 


tog 


| other beaſts, that might elſe prey upon them. At- 
| ter they have laid their eggs, how diligently and 


patiently do they fit upon them till they be hatched, 
ſcarce affording themſelves time to go off to get 
them meat! Nay, with ſuch an ardent and impe- 
tuous deſire of ſitting are they inſpired, that if 
you take away all their eggs, they will fit upon an 
empty neſt: and yet one would think that fitting 
were none of the molt pleaſant works. After 
their young are hatched, for foras time they do al- 
moſt conſtantly brood them under their wings, leſt 
the cold, and ſometimes perhaps the heat, ſhe Id 
harm them. All this while alſo they labour hard 
to get them food, ſparing it out of their own bel- 
lies, and pining themſelves almoſt to death, rather 
than they ſhould want, Moreover, it is admirable 
to obſerve with what courage they are at that 
time inſpired, that they will even venture their 
own lives in defence of them. The moſt timo- 
rous, as hens and geeſe, become then fo coura- 
vious, as to dare to fly in the face of a man that 
ſhall moleſt or diſquiet their young, which would 


never do ſo much in their own defence. Theſe 


things being contrary to any motions of ſenſe, 
or inſtin& of ſelf- preſervation, and fo eminent 
pieces of ſelf-denial, muſt needs be the works of 


Providence, for the continuation of the ſpecies, 
and upholding of the world: eſpecially if we con- 


| ſider, that all theſe pains are beſtowed upon a 
{ thing which takes no notice of it, will render 


them no thanks for it, nor make them any re- 


quital or amends; as alſo, that after the young 


is come to ſome growth, and able to ſhift for itſelf, 
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the old one retains no ſuch ſtorge to it, takes no rs! 
further care of it, but will fall upon it, and beat "he. 
it indifferently with others. To theſe I ſhall add n 8 
three obſervations more, relating to this head. and 
The firſt borrowed of Dr Cudworth, Syſtem, TRA 
p. 69. One thing neceſſary to the conſervation bg | 
of the ſpecies of animals; that is, the keeping up j; be 
_ conſtantly in the world a due numerical propor- lives 
tion between the ſexes of male and female, doth othe 


neceſſarily infer a ſuperintending providence. For, 
did this depend only upon mechaniſm, it cannot 
well be conceived, but that in ſome ages or other 


there ſhould happen to be all males or all females, 1 5 
and ſo the ſpecies fail. Nay, it cannot well be * 
thought otherwiſe, but that there is in this a pro- 1.5 
vidence, ſuperior to that of the plaſtick or ſper- _ 
matick nature, which hath not ſo much of know- per! 
ledge and diſcretion allowed to it, as whereby to be * | 
able to govern this affair, | 8 
The ſecond of Mr Boyle in his treatiſe of the 5 ow 
high veneration man's intellect owes to God, p. 32. 15 
that is, the conveniency of the ſeaſon (or time of plan 
Fear) of the production of animals, when there i mu 
. proper food and entertainment ready for them. So to t: 
we ſee, that, according to the uſual courſe of na- mea 
&« ture, lambs, kids, and many other living crea-ÞM ſom. 
* tures, are brought into the world at the ſpring off cies 
e the year; when tender graſs, and other nutri Hof 
ce tive plants, are provided for their food. And ther 
“the like may be obſerved in the production of duc 
* ſilk-worms, (yea, all other erucas, and many in tual 
ſets more) © whole eggs, according to nature's in- y t. 
& ſtitution, are hatched when mulberry-trees be 1, 
5 pin to bud, and put forth thoſe leaves, whereon nov 
* thoſe precious inſects are to feed; the alimentsÞ hat. 
„ being tender, whilſt the worms themſelves are ter 
e fo, and growing more ſtrong and ſubſtantial, Þ the 


« the inſects increaſe in vigour and bulk,” Top 
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theſe I ſhall add another inſtance, that is, of the 
waſp; whoſe breeding is deferred till after the 
ſummer-olſtice, few of them appearing before July: 

whereas one would be apt to think the vigorous 
| and quickening heat of the ſun, in the youth of the 
year, ſhould provoke them to generate much ſoen- 
er: [provoke them, I ſay, becauſe every waſp's neſt 
is begun by one great mother-waſp, which over- 
| lives the winter, lying hid in ſome hollow tree or 
| other latibulum;] becauſe then, and not till then, 


| pears, plumbs, and other fruit, deligned principal- 


ly for their food, begin to ripen, 
other? . 5 8 Pp 


The third is mine own, That all inſects which 


z do not themſelves feed their young, nor treaſure 


up proviſion 1 in ſtore for their ſuſtenance, Jay their 
eggs in ſuch places as are moſt convenient for their 


z excluſion, and where, when hatched, their pro- 
per food is ready for them: fo, for example, we 


ſce two ſorts of white butterflies faſtening their | 
eggs to cabbage-leaves, becauſe they are fit ali- 
ment for the caterpillars that come of them; where- 


gas, ſhould they affix them to the leaves of a 


plant improper for their food, ſuch caterpillars 
muſt needs be loſt, they chuſing rather to die than 
to taſte of ſuch plants; for that kind of inſect (I 


mean caterpillars) hath a nice and delicate palate, 


ſome of them feeding only upon one particular ſpe- 
cies of plant, others on divers indeed, but thoſe 
* the ſame nature and quality; utterly refuſing 
them of a contrary. Like inſtances might be pro- 
duced in the other tribes of inſects, it being perpe- 
$ tual in all, (if not hindered or impriſoned) elective- 
ly to lay their eggs in places where they are ſeldom 
loſt or miſcarry, and where they have a ſupply at: 
nouriſhment for their young, fo ſoon as they are 
E hatched, and need it: whereas, ſhould they ſcat- 


| the greateſt part of the young would in all 
K 2 
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likelihood periſh ſoon after their excluſion, for want 
of food; and fo their numbers continually decreal- 
ing, the whole ſpecies in a few years would be in 
danger to be loſt, Whereas no ſuch thing, I dare 
ſay, bath happened ſince the firſt creation. 

It is here very remarkable, that thoſe inſects, 
for whole young nature hath not made proviſion 
of ſufficient ſuſtenance, do themſelves gather and 
lay up in ſtore for them. So, for example: The 
bee, the proper food of whoſe * eluae is honey, or 
perchance erithace, (which we Engliſh bee-bread) 
neither of which viands being any where to be 


found amaſſed by nature in quantity ſufficient tor 


their maintenance, doth herſelf with unwearied di- 
| ligence and induſtry, flying from flower to flower, 
collect and treaſure them up. 

To theſe I ſhall now add an obſervation of Mr, 
Lewenhoeck's, concerning the ſuddcn growth of 
{ome ſorts of inſects, and the reaſon of it. 


It is (faith he) a wonderful thing, and worthyWet. 


the obſervation, in fleſh-flies, that a fly-maggot, 


in five days ſpace after it is hatched, arrives at its 

For if to thei 
perfecting of it there were required, ſuppoſe 3 
month's time or more, (as in ſome other maggotsſi 


full growth and perfect magnitude. 


is needful) it is impoſſible that about the ſummer— 
ſolſtice any ſuch flies ſhould be produced, becauſe 
the fly-maggots have no ability to ſearch out any 
other food than that wherein they are placed by 
their dams. Now this food, ſuppoſe it be fleſh, 
fiſh, or the entrails of beaſts, lying in the fields, 

ex poſed to the hot ſun- beams, can laſt but a feu 
days in caſe and condition to be fit aliment for 
theſe creatures, but will ſoon be quite parched and 
dried up, and therefore the moſt wiſe Creator hath 
given ſuch a nature and temperament to them, 
that within a very few days they attain to their 
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juſt growth and magnitude; whereas on the con- 
trary, other maggots, who are in no ſuch danger 
of being ſtraitened for food, continue a whole 
month or more before they give over to eat and 
ccaſe to grow. He proceeds further to tell us, 


that ſome of theſe ly-maggots which he fed daily 
with freſh meat, he brought to perfection in four 
days time; ſo that he conceives that in the heat 
of ſummer the eggs of a fly, or the maggots con- 
t ained in them, may in leſs than a month's ſpace + 
run through all their changes, and come to perfect 


c flies, which may themſelves lay eggs again, 
erf 


Secondly, I ſhall take notice of the various 


range inſtincts of animals, which will neceſſa- 


rily demonſtrate that they are directed to ends, 
As, 
. That all creatures ſhould know how to defend 


themſelves and offend their enemies, where their 


patural weapons are ſituate, and how to make uſe 
bf them. A calf will ſo manage his head as though 
he would puſh with horns even before they ſhoot, 
boar knows the uſe of his tuſhes; a dog of 


; is teeth; a horſe of his hoofs; a cock of his 
ſpurs; a bee of her ſting; a ram will butt with 
i is head, yea though he be brought up tame, and 


never ſaw that manner of fighting. Now, why 
Eoother animal which hath no horns ſhould not 


make a ſhew of puſhing, or no ſpurs, of ſtriking 
2d by vith his legs, and the like, I know. not, but that 
very kind is providentially directed to the uſe of 
fields, 


its proper and natural weapons. 


; 2. That thoſe 
animals that are weak, and have neither weapons 


Nor courage to fight, are for the moſt part created 
d and 


wilt of foot or wing, and fo being naturally timo- 
Sous, are both willing and able to fave themſelves 
| That poultry, partridge, and other 
birds, ſhould at the firſt ſight know birds of prey, 


End make lign of it by a peculiar note of their 
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voice to their young, who preſently therevpon 
hide themiclves; that the lamb ſhould acknow. 
ledge the wolf its enemy, though it had never ſeen 
one before (as is taken for granted by moſt naty- 
raliſts, and may for ought 1 know be true) argues 
the providence of nature, or more truly the God 
of nature, who for their preſervation hath put ſuch 
an inſtinct into them, 4. That young animals as 
{con as they are brought forth ſhould know their 
food; as for example, ſuch as are nouriſhed with 
milk preſently find their way to the paps, and ſuck 
at them; whereas none of thoſe that are not defign- 
ed for that nouriſhment ever offer to ſuck, or ſeck 
out any ſuch food. Again, 5. That ſuch crea: 
tures as are whole-footed or fin-toed, viz. ſome 
bin ds, and quadrupeds, are naturally directed to po 

into the water, and ſwim there, as we fee duck 
lings, though hatched and led by a hen, if ſhe bring 
them to the brink of a river or pond of water 
they preſcntly leave her, and in they go, thoug| 
they never ſaw any ſuch thing done before, and 
though the hen clucks and calls, and doth what fh: 
can to kecp them out, This Pliny takes notice 
of, Hift. Nat. hb. 10 cap. 55. in theſe words 
ſpeaking of hens: Super cmnia eft anatum vii 
— fubditis atque exclufis admiratio, primo non plant 
agnoſcentis foctum: mox incertos incubitus ſellicit 
_ eonveeantis : eſtremo lamenta circa piſcinae ſtagna 
mergentibus ſe pullis natura duce, So that we ie 
every part in animals is fitted to its uſe, and tht 
knowledge of this uſe put into them: for nd. 
ther do any fort of web-footed fowls live cot 
Nantly upon the land, or fear to enter the water, 
'Tor any land-fowl fo much as attempt to ſwin 
there. 6. Birds of the ſame kind make their nclls 
of the ſame materials, laid in the ſame order, and 
exactly of the ſame figure; fo that by the fight 
of the neſt one may certainly know what bird! 
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belongs to; and this they do though living in diſ- 
tant countries, and though they never {aw nor 
could ſee any neſt made, that is, though taken out 
of the neſt and brought up by hand; neither were 
any of the ſame kind ever obſerved to make a dif- 
ferent neſt, either for matter or faſhion: This, to- 
gether with the curious and artificial contexture 
of ſuch neſts, and their fitneſs and convenience for 
the reception, hatching and cheriſhing the eggs 
and young of their reſpectire builders (which we 
have before taken notice of) is a great argument 
of a ſuperior Author of their and other natures, 
who hath endued them with theſe inſtincts, where- J.. 
by they are as it were acted and driven to bring 


about ends which themſelves aim not at (ſo far as 


we can diſcern) but are directed to; for (as Ariſtotle 
obſerves) art Tt ve, TE CyThoayIa, 9e NU ο H Town, | 
«© They act not by art, neither do they enquire, 
* neither do they deliberate about what they do.” 
And therefore, as Dr Cudworth faith well, they 
are not maſters of that wiſdom according to which 
they act, but only paſſive to the inſtincts and im- 
preſſes thereof upon them. And indeed to affirm, 
that brute animals do all theſe things by a know- 
ledge of their own, and which themſelves are maſ- 
ters of, and that without deliberation and conſul- 
tation, were to make them to be endued with a moſt 
perfect intellect, far tranſcending that of human rea- 
ſon; whereas it is plain enough that brutes are not 
above conſultation, but below it, and that theſe in- 
ſtincts of nature in them are nothing but a kind of 
fate upon them. 5 „5 

The migration of birds from an hotter to a colder 
country, or a colder to an hotter, according to the 
ſeaſons of the year, as their nature is, I know not 
how to give an account of, it is ſo ſtrange and ad- 
mirable. What moves them to ſhift their quarters? 


You will fay, the diſagreeableneſs of the temper of 
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the air to the conſtitution of their bodies, or want 
of food. But how come they to be directed to the 
ſame place yearly, though ſometimes but a little 
iſland, the ſoland-gooſe to the Baſle of Edinburgh- 
Frith, which they could not poſſibly ſee, and ſo it 
could have no influence upon them that way? 
The cold or the heat might poſſibly drive them 
in a right line from either; but that they ſhould 
impel land- birds to venture over a wide ocean, of 
which they can ſee no end, is ſtrange and unac- 
countable ; one would think that the ſight of fo 
much water, and preſent fear of drowning, ſhould 
overcome the ſenſe of hunger, or diſagreeableneſs of 
the temper of the air. Beſides, how come they 
to ſteer their courſe aright to their ſeveral quar- 
ters, which before the compaſs was invented was 
hard for a man himſelf to do, they being not able, 
as 1 noted before, to ſee them at that diſtance ? 
Think we that the quails, for inſtance, could ſee 
Quite croſs the Mediterranean-Sea ? and yet it is 
clear they fly out of Italy into Africa, lighting 
many times on ſhips in the midſt of the ſea, to 
reſt themſelves when tired and ipent with flying. 
That they ſhould thus ſhift places, is very conve- 
nient for them, and accordingly we ſee they do it; 
which ſeems to be impoſſible they ſhould, unleſs 
themſelves were endued with reaſon, or directed 
and acted by a ſuperior intelligent cauſe. 
The like may be ſaid of the migration of diverſe 
ſorts of fiſnes: as for example; the ſalmon, which 
from the ſea yearly aſcends up a river ſometimes 
400 or 5co miles, only to caſt their ſpawn, and 
| ſecure it in banks of ſand, for the preſervation 
of it till the young be batched or excluded, and 
then return to ſea again. How theſe creatures, 
when they have been wandring a long time in the 
wide ocean, ſhould again find out and repair to 
the mouths of the ſame rivers, ſeems to me very 
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[ſtrange and hardly accountable, without recourſe 
to inſtinct, and the direction of a ſuperior cauſe, 
That birds, ſceing they have no teeth for the 
| maſtication and preparation of their food, ſhould, 
for the more convenient comminution of it in their 
E ſtomachs or gizzards, ſwallow down little pebble- 
© ſtones or other hard bodies; and, becauſe all are 
not fit or proper for that uſe, ſhould firſt try them 


© in their bills, to feel whether they be rough or an- 


© gular, for their turns, which, if they find them not 


. 
let, before its entrance into the gizzard, 
; much dilated, and thick et, or as it were granulated, 
A | with a multitude of glandules, each whereof was 
provided with its excretory veſſel, out of which, 
by an eaſy preſſure, you might ſqueeze a juice or 
EZ pap, which ſerved for the ſame uſe which the ſa- 
© liva doth in quadrupeds, that is, for the macerat- 
ing and diſſolution of the meat into a chyle: 
. for that the ſaliva, notwithſtanding its inſipidneſs, 
: Z hath a notable virtue of macerating and dilfolving 


C2, 


to be, they reject them; when theſe, by the work- 
ing of the ſtomach, are worn ſmooth, or too ſmall 


for their uſe, they void them by ſiege, and pick 


£ up others. That theſe are of great uſe to them for 
bh the grinding of their meat, there is no doubt. And 
. have obſerved in birds that have been kept up in 
© houſes, where they could get no pebbles, the very 
yolks of their eggs have changed colour, and be- 
come a great deal paler than theirs who have their 


liberty to go abroad. 
Beſides, 1 have obſerved in many birds, the oul- 
to be 


bodies, appears by the effects it hath in killing of 


Cui tvs, fermenting of dough like leaven or 
Y taking away warts, and curing other cu- 


tancous diſtempers; ſometimes rag the 


ads, and rotting the teeth. 


Give me leave to add one particular more con- 


| | cernjing birds, which ſome may perchance think too 
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homely and indecent to be mentioned in ſuch a dil. 


Part 1 


Bing of 
courſe as this; yet becauſe it is not below the pro. age | 


vidence of nature, and deſigned for cleanlineſs, have 
and ſome great men have thought it worth the ob. face 
ſerving, I need not be aſhamed to take notice of it; rea 
that is, that in young birds that are fed in the neſt, ſnoul 
the excrement that is voided at one time is fo 
viſcid, that it hangs together in a great lump, at 
if it were incloſed in a film, ſo that it may eaſily x 
be taken up and carried away by the old bird n 
her bill: beſides, by a ſtrange inſtinct, the young ER 


bird elevates her hinder parts ſo high, for the mot wh 
part, that ſhe ſeldom fails to caſt what comes from or ur 
her clear over the {ide of the neſt. So we ſee her und! 
is a double proviſion made to keep the neſt clean, ſuch 
which, if it were defiled with ordure, the young oat 
ones mult neceſſarily be utterly marred and ruined, qua 
The bee, a creature of the loweſt forms o poin 
animals, fo that no man can ſuſpect it to have any "gl 
conſiderable meaſure of underſtanding, or to have... t 
knowledge of, much leſs to aim at, any end; ye gone 
makes her combs and cells with that geometriei c tr 
accuracy, that ſhe muſt needs be acted by an in: than 
ſtinct implanted in her by the wiſe Author of nu com 
ture; for, firſt, She plants them in a perpendicula ara 
poſture, and to cloſe together, as with convenienq mol 


they may, beginning at the top, and working 3 La 
downwards, that ſo no room may be loſt in 
the hive, and that ſhe may have eaſy acceſs 0 
all the combs and cells. Beſides, the combs be-{Mkrq 
ing wrought double, that is, with cells on each 
ſide, a common bottom, or partition-wall, could 
not in any other ſite have ſo conveniently, if at all, 
received or contained the honey; then (ſhe makes 540 
the particular cells moſt geometrically and artili- We 

cially, as the famous mathematician Pappus de- fir 
monſtrates in the preface to his third book of Ma · bot 
thematical Colleftions., F irſt of all, (faith he, ſpeak £ Y 
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di ing of the cells) it is convenient that they be af 
a4 auch figures as may cohere one to another, and 
nels, have common ſides, elſe there would be empty 


ob. ſpaces left between them, to no uſe, but to the 
f it; 5 weakening, and ſpoiling of the work, if any thing 
neſß Þ ſhould get in there; and, therefore, though a round 
* ſbgure be moſt capacious for the honey, and moſt 
” convenient for the bee to creep into, yet did ſhe 
all! Bot make choice of that, becauſe then there muſt 


d in have been triangular ſpaces left void. Now, there 
Ouno et 


are only three rectilineous and ordinate figures, 


mol Which can ſerve to this purpoſe; and inordinate, 
fron4 

here and beautiful, but unequal. [Ordinate figures are 
lean, ſuch as have all their ſides and all their angles e- 
oung ! 


1ned, quares, and hexagons; for the ſpace about any 


ms ot point may be filled up either by fix equilateral tri- 


e an angles, or four ſquares, or three hexagons; where- 


bare as three pentagons are too little, and three hepta- 
; vet 
-trica of the hexagon, both becauſe it is more capacious 
6 than either of the other, provided they be of equal 
f na 


3 ENR als, and ſo equal matter ſpent in the con- 


iculu traction of each. And, Secondly, Becauſe it is 
CN) BEmoſt commodious for the bee to creep into, And 
n aſþ Lach. Becauſe in the other figures more angles 
ſt inÞ and ſides muſt have met together at the ſame 
els of Point, and ſo the work could not have been ſo 
8 be firm and ſtrong. Moreover, the combs being 
aaf 5 double, the cells on each ſide the partition are ſo 
cou ordered, that the angles on one fide inſiſt upon the 
at al) centres of the bottoms of the cells on the other 
22 Ide, and not angle upon or againſt angle; which 
ar till Jalſo muſt needs contribute to the ſtrength and 
is de. krrmaeſs of the work: theſe cells ſne fills with 
f M. honey for her winter proviſion, and curiouſly 
peak: 5 does them up wich covers of wax, that keep the 


or unlike ones, muſt have been not only leſs elegant 


qual.] The three ordinate figures are, triangles, 


gons too much, Of theſe three, the bee makes uſe 
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included liquor from ſpilling, and from external 
injuries, as Mr Boyle truly obſerves, Treatiſe of final 
cauſes, p. 169. Another ſort of bee, I have oblerved, 
may be called the tree-bee, whoſe induſtry is ad. 
mirable in making proviſion for her young: Firſt, 
She digs round vaults or burrows [Cunicul/os] in a 
rotten or decayed tree, of a great length; in them 
ſhe builds or forms her cylindrical neſts or caſes, 
reſembling cartriges, or a very narrow thimble, = 
only in proportion longer, of pieces of roſe, or 
other leaves, which ſhe ſhears off with her mouth, 


and plaits and joins cloſe together by ſome glatinous M7 


ſubſtance; theſe caſes ſhe fills with a red pap, of 
a thinner conſiſtency than an electuary, of no 
pleaſant taſte, which where ſhe gathers I know not: 
and, which is moſt remarkable, ſhe forms theſe 
caſes, and ſtores them with this proviſion before 
ſhe hath any young one hatched, or ſo much as an 


egg laid: for on the top of the pap ſhe lays one 5 | 
egg, and then cloſes up the veſſel with a cover off 
leaves. The incloſed egg ſoon becomes an eula, or 


maggot, which feeding upon the pap till it comes * 


to its full growth, changes to a nympha, and after? 


comes out a bee. Another infect noted for her ſeem-· 


ing prudence, in making proviſion for the winter, + 
propoſed by Solomon for our imitation, is the ant, 


which (as all naturaliſts agree) hoards up grains of a 
corn againſt the winter for her ſuſtenance, and 


is reported by ſome to * bite off the germen of them, 


leſt they ſhould ſprout by the moiſture of the earth; 
which I look upon as a mere fiction: neither ſhould = 
I be forward to credit the former relation, were it 
not for the authority of the ſcripture, becauſe 1M 

could never obſerve any ſuch ſtoring of grain by our 
country ants, e # 
| Yet there is a quadruped taken notice of even by 
the vulgar, for laying up in ſtore proviſion ſor the | 
fin. I. 11, e, 30. . 
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them, the weak, ſome ſhould dig vaults and holes in the 


earth; 


Mould E young; others ſhould be armed with hard ſhells; 


others with prickles; the reſt that have no ſuch ar- 


mature, ſhould be endued with great ſwiftneſs or 
by our pernicity: and not only ſo, but ſome alſo have their 
eyes ſtanding ſo prominent, as the hare, that they 
ven by can ſee as well behind as before them, that ſo they 


for the = may have their enemy always in their eye; and 


were it 
-aule | 


* 
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winter; that is, the ſquirrel, whoſe hoards of nuts 
are frequently found, and pillaged by them. 

The beaver is by credible perſons, eye-witneſ- 
ſes, affirmed to build him houſes for ſhelter and 
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ſecurity in winter- time. 
cauſes, p. 173. 

Beſides theſe I have mentioned, an hundred o- 
thers may be found in books relating eſpecially to 
phyſick: as, that dogs when they are ſick, ſhould 
vomit themſelves by eating graſs; that ſwine ſhould 


Sce Mr Boyle. of final 


refuſe meat ſo ſoon as they feel themſelves ill, and 


ſo recover by abſtinence; that the bird Ibis ſhould 


teach men the way of adminiſtring clyſters, Plin, 


lib. 8. cap. 27. the wild goats of Dictamnus, for draw- 
ing out of darts and healing wounds; the ſwallow, 


the uſe of celandine for repairing the ſight, &c ibid. 


Of the truth of which, becauſe I am not fully fatise 
fied, I (hall make no inference from them. 


Thirdly, L ſhall remark the care that is taken 


for the preſervation of the weak, and ſuch as are 
expoſed to the injuries, and preventing the increaſe 
of ſuch as are noiſome and hurtful : for as it is a 


to create ſuch variety of animals, not only great, 


but ſmall, not only ſtrong and couragious, but alſo 
„inter, 

1e ant, 
ains ot 


weak and timorous; ſo is it no leſs argument of 


his wiſdom to give to theſe means, and the power 


and {kill of uſing them, to preſerve themſclves 
from the violence and injuries of thole. That of 


earth, as rabbets, to ſecure themſelves and their 


_ TO TOS 
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driven to an exigent, and juſt ready to be caught, 
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long, hollow, moveable ears, to receive and con- 
vey the leaſt ſound, or that which comes from far, 
that they be not ſuddenly ſurpriſed or taken (as 
they ſay) napping. Moreover, it is remarkable, 
that in this animal, and in the rabbet, the muſcles 
of the loins and bind legs are extraordinarily large 
in proportion to the reſt of the body, or thoſe of 
other animals, as if made on purpoſe for ſwift- 
neſs, that they may be able to eſcape the tceth of 
ſo many enemies as continually purſue and chaſe 
them. Add hereto the length of their hind legs, 
which is no ſmall advantage to them, as is noted 
by dame Julan Barns, in an antient dialogue in 


verſe between the huntſman and his man: the 


man there aſks his maſter, what is the reaſon, 
why the hare when ſhe is ncar ſpent makes up a 
bill? The maſter anſwers, that nature hath made 
the hinder-legs of the hare longer than the fore- 
legs; by which means ſhe climbs the hill with 
much more eaſe than the dogs, whoſe legs are of 
_ equal length, and fo leaves the dogs behind her, 
and many times eſcapes away clear, and ſaves her 
life. This laſt obſervation, I muſt confeſs my ſelf 
to have borrowed out of the papers of my honoured 
friend Mr John Aubrey, which he was pleaſed ta 
give me a ſight of, 

1 might here add much concerning the wiles 
and ruſes, which theſe timid creatures make uſe of 
to ſave themſelves, and eſcape their perſecutors, 
but that I am ſomewhat diffident of the truth of 
thoſe ſtories and relations. I ſhall only aver what 
myſelf have ſometimes obſerved of a duck, when 
cloſely purſued by a water-dog; ſhe not only dives 
to ſave herlelf, (which yet ſhe never does but when 


becauſe it is painful and difficult to her) but when 
| ſhe comes up again, brings not her whole body 
above water, but only her bl and part of her 


1. 
on- 
far, 
(as 
ble, 
cles 
ge 
of 
ift- 
1 of 
Jaſe 
egs, 
ted 
> IN 
the 
ſon, 
IP a 
jade 
ores 
with 
e of 
her, 
her 
ſelf 
ured 
d ta 


wiles 
ſe of 
tors, 
h of 
what 
When 
dives 
when 
1ght, 
when 
body 
f her 


Part I. in the CREATION. 123 
head, holding che reſt underneath, that ſo the dog, 
who the mean time turns round and looks about 
him, may not elpy her, till ſhe have recovered 
breath. 

As for ſheep, which have no natural we eapons 
or means to defend or ſecure themſelves, neither 
heels to run, nor claws to dig; they are delivered 
into the hand; and committed to the care and 
tuition of man; and ſerving him for divers uſes, 
are nouriſhed and protected by him; and fo enjoy- 
ing their beings for a time, by this means propa- 
gate and continue their ipecies : ſo that there are 
none deftitute of ſome means to preſerve them 


ſelves, and their kind; and theſe means ſo effec- 


tual, that notwithſtanding all the endeavours. and 
contrivances of man and beaſt to deſtroy them, there 
is not to this day one ſpecies loſt of ſuch as are men- 


© tionedin hiſtories, and conſequently and undoubted- 


ly neither of ſuch as were at firſt created, 
Then for birds of prey, and rapacious animals, 
it is remarkable what Ariſtotle obſerves, that they 


are all ſolitary, and go not in flocks, rewyuwxs» 


$7» year, NO birds of prey are gregarious. Again, 
that ſuch creatures do not greatly multiply, 75. 
ya pl ory xo CALY DTOKGE MOVE, They for the moſt part 
breeding and bringing forth but one, or two, or 
at leaſt, a few young ones, at once: whereas they 
that are feeble and timorous are generally multi- 
parous; or, it they bring forth but a few at once, 


as pigeons, they compenſate that by their often 


breeding, viz. every month but two throughout 
the year; by this means providing for the conti- 
nuation of their kind. But for the ſecurity of theſe 
rapacious birds, it is worthy the noting, that be- 


_ Cauſe a prey is not always ready, but perhaps they 


may fail of one ſome days, nature hath made them 


; patient of a long inedia, and beſides, when they 


EA 
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light upon one, they gorge themſelves ſo therewith, 


as to ſuffice for their nouriſhment for a cotifider: 
| able time. 


Fourthly, I. ſhall note the exact fitneſs of the 


parts of the bodies of animals to every one's na- fan 
ture and manner of living. A notable inſtance 6" 
of which we have in the ſwine, a creature well | Co 
known, and therefore what I ſhall obſerve of it is > of 
obvious to every man. His proper and natural the 


food being chiefly the roots of plants, he is pro- 
vided with a long and ſtrong ſnout ; long, that he 
might thruſt it to a ſufficient depth into the ground, 

without offence to his eyes; ſtrong and conveniently 
dis for the rooting and turning up the ground, 
And beſides, he is endued with a notable ſagacity 
of ſcent, for the finding out ſuch roots as are fit 
for his food. Hence in Italy, the uſual method 
for finding and gathering of trufles, or ſubterra- 
ncous muſhromes, (called by the Italians zartiſſali, 
and in Latin Zubera terrae) is, by tying a cord to 
the hind-leg of a pig, and driving him before them 


into ſuch paſtures, as uſually produce that kind of ſv 
muſhrome, and obſerving where he ſtops and be- [1 © 
gins to root, and there digging, they are ſure to q 
find a trufle ; ; Which when they have taken up, 
they drive away the pig to ſcarch for more. So ! . 
have myſelf obſerved, that in paſtures where there 
are earth-nuts to be found up and down in feveral 
patches, thovgh the roots lie deep in the ground, f 
and the ſtalks be dead long before and quite gone, 
the ſwine will by their ſcent eaſily find them out, , 
and root only in thoſe places where they grow. | 
This rooting of the hop in the earth, calls to ; 


mind another inſtance of like nature, that is the 
Porpeſſe, which, as his Engliſh name Porpeſſe, i. e. 
* Porc peſce, imports, reſembles the hog, both in 
the ſtrength of his ſnout, and alſo in the manner af 
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1 getting his food by rooting; for we found the ſto- 
# mach of one we diſſected, full of ſand-eels, or 
EZ jaunces, which for the moſt part lie dcep in the 
= find, and cannot be gotten but by rooting or dig- 
ging there. We have ſeen the country p-ople in 
Cornwall, when the tide was out, to fetch them out 
ol the ſand, with iron-hooks thruſt down under 
them, m made for that purpoſe. 
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Furthermore, that very action for which the 


ſwine is abominated, and looked upon as an unclean 
and impure creature, namely, 
ES mire, is deſigned by nature for a very good end 
and uſe, viz. not only to cool his body, (for tha 
flair water would have done that as well, 
ter, for commonly the mud and mire in ſummer- 
time is warm;) but alſo to ſuffocate and deſtroy 
lice, fleas, and other noiſome and 1 impor tunate in- 
BY ſc&s, that are troubleſome and noxious to him; 
For the ſame reaſon do all the poultry-kind, and 
divers other birds, baſk themſelves in the duſt in 
ſummer time and hot weather, as is obvious to 
every one to obſerve, 


wallowing in the 


nay, bet- 


2. A ſecond and no leſs ele ance. 1 


EZ ſhall produce, out of Dr More's Antidote againſt 


atheiſin, lib. 2. cap. 10. in a poor and contemp- 
tible quadruped, the mole, 

Firit of all, (faith he) Her dwelling being under 
ground, where nothing is to be ſeen, nature hath 
io obicurely fitted her "with eyes, that naturaliſts 


can ſcarcely agree, whether ſhe hath any ſight at 


all or no, [In our obſervation, moles have per- 


fect eyes, and holes for them through the ſkin, 
ſo that they are outwardly to be ſeen by any that 
ſhall diligently ſearch for them; though indeed they 
are Exceeding ſmall, not much bigger than a great 
pin's head.] But for amends, what ſhe is capable 
of tor her defence and warning of danger, ſhe has 
for ſhe is 


very eminently conterred upon her; 
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very quick of hearing: [doubtleſs her ſubterraneous 
vaults are like trunks to convey any ſound a great 

way.] And then her ſhort tail and ſhort legs, 
but broad fore-feet armed with ſharp claws, we 
ſee by the event to what purpoſe they are, ſhe ſo 
ſwiktiy working herſelf under ground, and makin 
her way fo faſt in the earth, as they that bchold it 
cannot but admire it. Her legs therefore are ſhort, 
that ſhe need dig no more than will ſerve the mere 
| thickneſs of her body: and her fore-fect are 
broad, that ſhe may ſcoup away much earth at a 
time; and ſhe has little or no tail, becauſe ſhe 
courſes it not on the ground like a rat or mouſe, 
but lives under the earth, and is fain to dig herſelf 
a dwelling there; and ſne making her way through 
lo thick an element, which will not eaſily yield as 
the water and air do, it had been dangerous to draw 
I long a train behind her; for her enemy might 

fall upon her rear, and fetch her out before ſhe had 
per fected and got full poſſeſſion of her works: 
which being ſo, what mere palpable argument of 
providence than ſhe ? 

Another inſtance in quadrupeds might be the 
tamandua, or ant-bear, deſcribed by Marcgrave 
and Piſo, who ſaith of them, that they are night- 
walkers, and ſeek their food by night. Being 
kept tame, they are fed with fleſh, but it muſt be 
minced ſmall, becauſe they have not only a ſlender 
and ſharp head and ſnout, but allo a narrow and 
toothleſs mouth; their tongue is like a great Inte- 
ſtripg, (as big as a gooſe-quill) round, and in the 
greater kind (for there are two ſpecies) more than 
two foot long, and therefore lies doubled in a chan- 
nel between the lower parts of the cheeks, This 
when hungry they thruſt forth, being well moiſten- 
ed, and lay upon the trunk of trees, and when it is 
covered with ants, ſuddenly draw it back into 
their mouths; if the ants lie ſo deep, that they can- 
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ous not come at them, they dig up the earth with their 


eat long and ſtrong claws, wherewith for that purpoſe 
gs, WW their fore-feet are armed. So we ſee how their 
we parts are fitted for this kind of diet, and no other; 
ſo for the catching of it, and for the cating of it, it re- 
ing quiring no comminution by the teeth, as appears 
dit alto in the chamaelion, which is another quadru- 
ort, ped that imitates the tamandua in this property of 
ere WT darting out the tongue to a great length, with 
are wonderful celerity; and for the ſame purpole too 
it a „ 5 


o catching of inſects. 5 


© Beſides theſe quadrupeds, there are a whole ge- 
aſe, nus of birds, called pici marcii, or wood-peckers, 
elk that in like manner have a tongue which they can 
gn ſhoot forth to a very great length, ending in a ſharp 


wy 8 


EZ ſtiff bony rib, dented on each fide; and at pleaſure 
E thruſt it deep into the holes, clefts, and crannies 


ght of trees, to {tab and draw out coſſi, or any other 
1d infects lurking there, as allo into ant- hills, to ſtrike 


and fetch out the ants and their eggs. Moreover, 
they have ſhort, but very ſtrong legs, and their 
does ſtand two forewards, two backwards, which 
> diſpoſition (as Aldrovandus well notes) nature, or 
rather the wiſdom of the Creator, hath granted to 
wood- peckers, becauſe it is very convenient for the 
=> climbing of trees, to which alſo conduces the {tiff 
nals of the feathers of their tails, and their bending 
dounward, whereby they are fitted to ſerve as a 
prop fur them to lean upon, and bear up their bo- 
dies. As for the chamaelion, he imitates the wood- 
ſpite, not only in the make, motion, and uſe of his 
tongue for ſtriking ants, flies, and other inſects; 
but allo in the ſite of his toes, whereby he is 
= wonderfully qualified to run upon trees, which 

he does with that ſwiftneſs, that one would think 
= he flew, whereas upon the ground he walks very 
dlumſily and ridiculouſly. A full deſcription of 

E thc outward and iaward parts of this animal, may 
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be ſeen at the end of Penarolus' Ob/ervat. It i; 
to be noted, that the chamaelion, though he hath 
| teeth, uſes them not for chewing! his 12 ©Ys but wal. 
lows it immediately. 

I ſhall add two inſtances more in birds, and 
| thoſe are: 

1. The frallow, whoſe proper fool is ſmall 
beetles, and other inſets flying about in the air; 
as we have found by diſſecting the ſtomachs both 
of old ones and neſtlings : which is wonderful. 
ly fitted for the catching of thele animalcules; for 
ſhe hath long wings, and a forked tail, and ſmall 
feet, whereby ſhe is, as it were, made for ſwift 
flight, and enabled to continue long upon the 
wing, and to turn nimbly in the air: and ſhe 
hath alſo an extraordinary wide mouth, fo that it is 
very hard for any inſect, that comes in her way, 
to eſcape her. It is thought to be a ſign of rain, 
when this bird flies low near to the ground; in 
which there may be ſome truth; becauſe the in- 
ſects which ſhe hunts may at ſuch times, when the 
| ſuperior air is charged with vapours, have a ſenſe 
of it, and deſcend near the earth. Hence, when 
there are no more inſects in the air, as in winter- 
time, thoſe birds do either abſcond, or betake them- 
ſelves into hot countries. 

2. The colymbi, or duckers, or loons, whoſe bo- 
ics are admirably fitted and conformed for div- 
ing under water, being covered with a very thick 
plumage, and the ſuperficies of their feathers fo 
imooth and ſlippery, that the water cannot pene- 
trate or moiſten them; whereby their bodies are 
defended from the cold, the water being kept at 
a diſtance, and fo poiſed, that by a light impulſe 
they may eaſily aſcend in it. Then their feet are 
ſituate in the hindmoſt part of their body, wherc- 
by they are enabled, ſhooting their feet backwards, 
and ſtriking the water upwards, to plunge them- 
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It is ſelves down into it with great facility, and likewiſe 
bath to move forewards therein. Then their legs are 

wal. made fat and broad, and their feet cloven into 
5 tocs with appendant membranes on each fide, by 
and which configuration they eaſily cut the water, 


and are drawn forward, and ſo take their ſtroke 
mal backwards; and beſides, I conceive, that by means 
ol this figure, their feet being moved to the right 
"Way. FX left hand, ferve them as a rudder to enable 
them to turn under water: for ſome conceive, 


rful- 
fon E: that they ſwim eaſier under water than they do a- 
"x Z bove it. How. they raiſe themſelves up again, whe- 
wilt tber their bodies emerge of themſelves by their 
the lightneſs, or whether by ſtriking againſt the bot- 
. tom, in manner of a leap, or by ſome peculiar 
iti: motion of their legs, I cannot determine. That 


they dive to the bottom is clear; for that in the 


oy 3 ſtomachs both of the greater and leſſer kinds we 
To found graſs and other weeds, and in the leſſer 
Ts kind nothing elſe; though both prey upon fiſh, 


Their bills are made ſtraight and ſharp for the 
caſier cutting of the water, and ſtriking their prey. 
Could we ſee the motions of their legs and feet 
in the water, then we ſhould better comprehend 
ho they aſcend, deſcend, and move to and fro; 
and diſcern how wilcly and artificially thew mem- 
bers are formed and adapted to thoſe uſes. _ 
II. In birds, all the members are moſt exactly 
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iv. b I 
ck fitted for the uſe of flying. Firſt, The muſcles, 
o © which ſerve to move the wings, are the greateſt 


and ſtrongeſt, becauſe much force is required to the 


- agitation of them; the underſide of them is allo 
1 made concave, and the upper convex, that they 
ifs may be eaſily lifted up, and more ſtrongly beat the 
4 air, which by this means doth more reſiſt the de- 
. ſcent of their body downward. Then the trunk 


of their ven doth ſomewhat reſemble the hull of a 
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ſhip; the head, the prow, which is for th, 


"ſerves to ſteer, govern, and direct their flight; 


plain with their backs, or rather a little inclining, 
when they fly. That the train ſerves to ſteer and ncans 
direct their flight, and turn their bodies like the eemot 
rudder of a ſhip, is evident in the kite, who, U iaex 


of tails, Neither doth the tail ſerve only to dired 
and govern the flight, but alſo partly to fupport 


rt J. 
gift to 
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lies are 
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moſt part ſmall, that it may the more eaſily cut 
the air, and make way for their bodies; the train 


and however it may be held erect in their ſtanding 
or walking, yet is directed to lie almoſt in the ſame 


a light turning of his train, moves his body which matte 


way he pleaſes. Idem videntur artem guber andi tbeir 
cdhcuiſſe caudae flexibus, in coelo monſtrante natura 
quod opus effet in profundso, Plin. lib. 10. c. 10. They 
« ſeem to have taught men the art of Reni 
Eo ſhip, by the flexures of their tails, nature ſhewing 
in the air what was needful to be done in the deep.” 
And it is notable that Ariſtotle truly obſerves, that 
 Whole-footed birds, and thoſe that have long legs, 
have, for the moſt part, ſhort tails; and therefore 
whilſt they fly, do not, as others, draw them up to 
their bellies, but iretch them at jength backwards, 
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that they may ſerve to ſteer and guide them inſtead 


the body, and keep it even; wherefore, when | vel 


ſpread, it lies parallel to the horizon, and ſtand Pei 


not perpendicular to it, as fiſhes do, Hence birds bo 


that have no tails, as ſome ſorts of colymbi, o fin 


duckers, fly very inconveniently with their bodies WF th 


' almoſt eret, BY 


To this I ſhall add further, that the bodies of {1 
birds are ſmall in compariſon of quadrupeds, that W A 


they may more eaſily be ſupported in the air during de 
their flight; which is a great argument of wildon WF ® 


and deſign: elſe why ſhould we not fee ſpecies WW © 
of pegaſi, or flying horſes, of griffins, of har- © 
gies, and an hundred more, Which might make a 
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jift to live well enough, notwithſtanding they 
ould make no ule of their wings: beſides, their bo- 
ies are not only ſmall, but of a broad figure, that 
the air may more reſiſt their deſcents; they are al- 
0 hollow and light; nay, their very bones are light: 
for though thoſe of the legs and wings are ſolid 
and firm, yet have they ample cavities, by which 
means they become more rigid and ſtiff; it being 
demonſtrable, that a hollow body is more tiff and 
nfexible than a ſolid one of equal ſubſtance and 
matter. Then the feathers alſo are very light, yet 
their ſhafts hard and tiff, as being either empty, 
or filled with a light and ſpungy ſubſtance, and 


their webs are not made of continued membranes; 


for then, had a rupture by any accident been made 


in them, it could not have been conſolidated ; but 


two ſeries of numerous pumulae, or contiguous fi- 


lzments, furniſhed all along with hooks on each 
| ſide, whereby catching hold on one another, theß 
| ſtick faſt together; fo that when they are ruffled, or 
| diſcompoſed, the bird with her bill can eaſily preen 
them, and reduce them to their due poſition again. 
| And for their. former cohaeſion, the wiſe and boun- 
| tiful Author of nature hath provided and placed on 
the rump two glandules, having their excretory 
| veſſels, round which grow feathers in form of a 
pencil, to which the bird turning her head, catches 
hold upon them with her bill, and a little compreſ- | 
| ſing the glandules, ſqueezes out and brings away 
| therewith an oily pap, or liniment, moſt fit, and 
proper for the inunction of the feathers, and cau- 
ſing their little filaments more ſtrongly to cohere. 
And is not this ſtrange and admirable, and argumen- 
tative of providence, that there ſhould be ſuch an 
| unguent, or pap, prepared; ſuch an open veſſel to 


excern it into, to receive and retain it; that the 


bird ſhould know where it is ſituate, and how and 


to what purpoſes to ule it? And becauſe the bird is 
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_ ceived into theſe bladders, is by the heat of the 
ſions of the external, and fo muſt needs add x 


would deſcend, may either compreſs this air by 
the muſcles of the abdomen, or expire as much of 
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to live many years, and the feathers in time would, 
and muſt neceſſarily be worn and ſhattered, na. 
ture hath made proviſion for the caſting and re. 
newing of them yearly. Moreover, thoſe larpe 
bladders or membranes, extending to the bottoms 
of the bellies of birds, into which the breath is re. 
ceived, conduce much to the alleviating of the bo. 
dy, and facilitating the flight: for the air re. 


body extended into twice, or thrice, the dimen- 


lightneſs to the body. And the bird when ſhe 


It as may enable her to deſcend {wifter, or flower, 
as ſhe pleaſes. I might add the uſe of the feathers MM By 


in cheriſhing and keeping the body warm; which, are 


the creature being of ſmall bulk, muſt needs land i co 
in great ſtead againſt the rigour of the cold. And fin 


for this reaſon we ſee, that water-fowls, which WW m 


were to ſwim, and fit long upon the cold water, MW tc 
have their feathers very thick ſet upon their breaſts i m 
and bellies, and beſides a plentiful down there bi 


growing, to fence againſt the cold of the water, pe 
and to keep off its immediate contact. BF 
That the tails of all birds in general do not con- u 
duce to their turning to the right and left, accord- t! 
ing to the common opinion, but rather for their a 
aſcent and deſcent, ſome modern philoſophers have f. 
obſerved and proved by experiment; for that if t 
you pluck off, for inſtance, a pigeon's tail, ſhe will f 
neverthleſs, with equal facility, turn to and fro: MW 1 
which upon ſecond thought, and further conſi- MW t 
deration, I grant to be true, in birds whoſe tails 1 
are pointed, and end in a right line: but in thole MW \ 


that have forked tails, Autopſy. convinceth us that 


it hath this uſe, and thercfore they ' pronounce (MW | 
too boldly of all in general, For it is manifeſt 
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to ſight, that the forked-tail kite, by turning her 
train ſideways, elevating one horn, and depreſſing 
the other, turns her whole body. And, doubtlels, | 
the tail hath the ſame uſe in ſwallows, who make 
the moſt ſudden turns in the air of any birds, and 
| have all of them forked tails, | 
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III. As for fiſhes; their bodies are long and ſlen- 


der, or elſe thin, for the moſt part, for their more 
| eaſy ſwimming, and dividing the water. T 
| wind-bladder, wherewith moſt of them are furniſh- 
cd, ſerves to poiſe their bodies, and keep them e- 
| quiponderant to the water, which elſe would ſink 
| to the bottom, and lie groveling there, as hath, by 
| breaking the bladder, been experimentally found. 
| By the contraction and dilation of this bladder, they 
| are able to raiſe or ſink themſelves at pleaſure, and 
continue in what depth of water they liſt. The 
| fins, made of griſtly ſpokes, or rays, connected by 
| membranes, ſo that they may be contracted, or ex- 
| tended like womens fans, and furniſhed with 
| muſcles for motion, ſerve partly for progreſſion, 
| but chiefly to hold the body upright; which ap- 
| pears in that when they are cut off, it wavers o 
and fro, and ſo ſoon as the fiſh dies, the belly turns 

| upwards, The great ſtrength by which fiſhes dart 
| themſelves forward with incredible celerity, like 
| an arrow out of a bow, lies in their tails; their 
| fins, mean time, leſt they ſhould retard their mo- 
tion, being held cloſe to their bodies. And there- 
fore almoſt che whole muſculous fleſh of the body 
| is beſtowed upon the tail and back, and ſerves for 
the vibration of the tail, the heavineſs and cor- 


The 


pulency of the water requiring a great force to di- 


| vide it. | 


In cetaceous fiſhes, or, as the Latins call them, 
ſea-bealts*, the tail hath a different poſition from what 
1 * Belluae Marinae, 


M 
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it hath in all other fiſhes; for whereas in theſe it is 
erected perpendicular to the horizon, in them it lies 
parallel thereto, partly to ſupply the uſe of the hin- 
der pair of fins which theſe creatures lack, and 
partly to raiſe and depreſs the body at pleaſure. For 
it being neceſſary that theſe fiſhes ſhould frequent: 
ly aſcend to the top of the water to breathe, or 
take in and let ont the air, it was fitting and conveni- 
ent that they ſhould be provided with an organ to 
facilitate their aſcent and deſcent, as they had oc- 
caſion. And as for the turning of their bodies in 
the water, they mult perform that as birds do, b 


the motion of one of their fins, while the other s 
quieſcent. It is no leſs remarkable in them, that? 


their whole body is encompaſſed round with a co- 
pious fat, which our fiſhermen call the blubber, 
of a great thickneſs; which ſerves partly to poiſe 
their bodies, and render them equiponderant to the 
water; partly to keep off the water at ſome dil: 
| tance from the blood, the immediate contact 
whereof would be apt to chill it; and partly 
alſo for the ſame uſe that clothes ſerve us, to keep 
the fiſh warm, by reflecting the hot ſteams of the 
body, and fo redoubling the heat; as we have 
before noted. For we lee, by experience, that fat 
bodies are nothing near ſo ſenſible of the impreſ- 
ſions of cold as lean. And I have obſerved fat 
hogs to have lain abroad in the open air, upon 
the cold ground, in winter nights; whereas the 
lean ones have been glad to creep into their cotes, 
and lie upon heaps to keep themſelves warm. 

I might here take notice of thoſe amphibious 
creatures, which we may call aquatick quadrupeds 
(though one of them there is that hath but two 

feet, viz. the manati, or ſea-cow) the beaver, 
the otter, the phoca, or ſea calf, the water rat, 
and the frog, the toes of whoſe feet are joined 


by membranes, as in water fowls, for ſwimming, 


part I. 


12 5 , 
and who have very ſmall ears, and ear-holes, as the 
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9 cetaceous fiſhes have, for hearing in the water. 


24 


To this head belongs the adapting of the parts 


that miniſter to generation in the ſexes one to an - 
other; and in creatures that nouriſh their young 
EZ with milk, the nipples of the breaſt to the mouth 
and organs of ſuction; which he muſt needs be wil- 
fully blind and void of ſenſe, that either diſcerns 
not, or denies to be intended and made one for the 
other. That the nipples ſhould be made ſpungy, 
and with ſuch perforations, as to admit paſſage to 


the milk when drawn, otherwiſe to retain it; and 


ile tecth of the young either not ſprung, or fo 


ſoft and tender, as not to hurt the nipples of the 


dam, are effects and arguments of providence and 


o — 

A more full deſcription of the breaſts and nip- 
ples I meet with, in a book of that ingenious ana- 
tomiſt and phyſician, Antonius Nuck, entitled, A- 
denographia Curigſa, cap. 2. He makes the breaſts 
to be nothing but glandules of that ſort they call 
conglemeratae, made up of an infinite number of 
little knots, or kernels, each whereof has its ex- 
cretory veſſel, or lactiferous duct; three, or four, 
or five of theſe preſently meet, and join into one 
ſmall trunk, in like manner do the adjacent glan- 
dules meet and unite: ſeveral of theſe leſſer trunks, 
or braaches, concurring, make up an excretory 
veſſel of a notable bignels, like to that of the pan- 
creas, but not ſo long, yet ſufficiently large, to re- 
ceive and retain a good quantity of milk; which 
before it enters the nipple, is again contracted, and 
ſtrajtencd to that degree, that it will ſcarce admit a 
{mall briſtle. Who now can be ſo impudent as to 


deny, that all this was contrived and deſigned pur- 

poſely to retain the milk, that it ſhould not flow 

out of itſelf, but caſily be drawn out by preſſure and 
8 . 


136 Die WISspo u of GOD Part J. 
ſuction; or to affirm that this fell out accidentally, 
than which there could not have been a more inge- 
nious contrivance for the uſe to which it is employed, 
invented by the wit of man? 
To this head of the fitneſs of the parts of the 
body to the creature's nature, and manner of liv- 
ing, belongs that obſervation of Ariſtotle, ra ole 

d wer xaulovnu oapxopayn mera © Such birds as 

* have crooked beaks and talons, are all carni- 

* vorous;” and ſo of quadrupeds, era, 
_ rarnivera omnia. All that have ſerrate teeth, are 
carnivorous. This obſervation holds true con- 
cerning all European birds; but I know not but 
that parrots may be an exception to it. Yet it is 
remarkable, that ſuch birds as are carnivorous have 

no gizzard, or muſculous, but a membranous ſto- 
mach; that kind of food needing no ſuch grinding 
or comminution as ſecds do, but being torn to ſtrings, 
or {mall flakes, by the beak, may be eaſily concocted 
by 2 membranous ſtomach, 

To the fitneſs of all the parts and members of 
animals to their reſpective uſes, may alſo be refer- 
red another obſervation of the ſame Ariſtotle, mrs 
7% C rie be. rod ag. & All animals 1 even 
* feet, not more on one fide than another; which, 
if they had, would cither hinder their walking, or 
hang by, not only uſeleſs, but alſo burthenſome, 
For though a creature might make a limping ſhift 
to hop, ſuppoſe with three feet, yet nothing fo 
_ conveniently or ſteddily to walk, or run, or indeed 
to ſtand: fo that we ſee nature hath made choice 
of what is moſt fit, proper, and uſeful. They 
have alſo not only an even number of feet, an- 
ſwering by pairs one to another, which is as well 
decent as convenient, but thoſe too of an equal 


length, I mean, the ſeveral pairs; Whereas, were 


hole on one fide longer than they on the other, it 
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would have cauſed an inconvenient halting or limp- 
ing in their going. - 

[ ſhall mention but one more obſervation of Ari- 
ſtotle, that is, n wor od», © There is no creature 
« only volatile,” or no flying animal, but hath feet 
as well as wings, a power of walking or crecping 


vypon the earth, becauſe there is no food, or at leaſt 
not ſufficient food, for them to be had always in 
the air; or if in hot countries we may ſuppoſe there 
is, the air being never without ſtore of inſects fly- 
ing about in it, yet could ſuch birds take no reſt; 
for, having no feet, they could not pearch upon 
trees; and if they ſhould alight upon the ground, 
> they could by no means raiſe themſelves any more, 
as we ſee thoſe birds which have but ſhort feet, 


as the ſwift and martinet, with difficulty do: 


> beſides, they would want means of breeding, hav- 


ing no where to lay their eggs, to fit, hatch, or 
brood their young. As for the the ſtory of the Ma- 
nucodiata, or bird of Paradite, which in the former 
ages was generally received and accepted tor true, 
even by the learned, it is now diſcovered to be a 
fable, and rejected and exploded by all men; thoſe 
birds being well known to have legs and feet as 
well as others, and thoſe not ſhort, ſmall, nor fceble 
ones, but ſufficiently great and ſtrong, and armed 
with crooked talons, as being the members of birds 
of prey. | Pn a 

It is alſo very remarkable, that all flying inſects 
ſhould be covered with ſhelly ſcales, like armour, 
partly to ſecure them from external violence, from 
injuries by blows and preſſures; partly to defend 
their tender muſcles from the heat of the ſun beams, 
which would be apt to parch and dry them up, be- 
ing of ſmall bulk; partly allo to reſtrain the {pirits, 
and to prevent their evaporation, _ - 

I ſhall now add another inſtance of the wiſdom 
of nature, or rather the God of nature, in adapt- 

= M 3 nee: | 
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ing the parts of the ſame animal one to another, 


and that is, the proportioning the length of the neck 
to that of the legs. For ſceing terreſtrial animals, 


as well birds as quadrupeds, are endued with legs, 


vpon which they ſtand, and wherewith they tran(- 


fer themſelves from place to place, to gather their 
food, and for other conveniencies of life, and ſo 


the trunk of their body mult needs be elevated 1 


above the ſuperficies of the earth, ſo that they 
could not conveniently either gather their food, 
or drink, if they wanted a neck; therefore nature 


bath not only furniſhed them therewith, but with 
{nch en one as is commenſurable to their legs, ex- 


cept here the elephant, which hath indeed a ſhort 
neck, for the exceſſive weight of his head and 
tecth, which to a long neck would have been in- 
ſopportab! e, but is provided with a trunk, where- 


with, as with a hand, he takes up his feod and 
Giak, and brings it to his mouth. I ſay, the 
necks of birds and quadrvpeds are commenſurate 


to their legs, ſo that they which have long legs, 
have long necks, and they that have ſhort legs, 
mort ones, as is ſeen in the crocodile, and all li- 
zar ds; and thoſe that have no legs, as they do not 


want necks, fo neither have they any, as. fiſhes, 


This cquality between the length of the legs and 
neck, is eipecially ſeen in beafts that feed con- 
ſtantly upon graſs, whoſe necks and legs are al- 
ways very near equal; very near, I ſay, becauſe 


the neck mult neceſſarily have ſome advantage, 
in that it cannot hang perpendicularly down, but 
muſt incline a little: moreover, becauſe this fort 
of creatures muſt needs hold their heads down in an 
inclining poſture for a conſiderable time together, 
which would be very laborious and painful for 


the muſcles, therefore on each ſide the ridge of 


the vertebres of the neck, nature hath placed an 


K novevpw's, OF nexvous ioament, of a great thick: 
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neſs and ſtrength, apt to ſtretch, and ſhrink again, 
as need requires, and void of ſenſe, extending from 
the head (to which, and the next vertebres of the 
neck, it is faſtened at that end) to the middle ver- 
tebres of the back, (to which it is knit at the o- 
ther) to aſſiſt them to ſupport the head in that poſ- 
ture; which are,, is taken notice of by the 
vulgar by the name of fx/ax, or pack- wax, or 
&Z white-leather. It is allo very obſervable in fowls 
that wade in the water, which having long legs, 
2 | have alſo necks anſwerably long; only in theſe 
too there is an exception, , exceeding worthy to 
be noted: for ſome water-fowl, which are pal- 
BM mipeds, Or whole-footed, have very long necks, 
and yet but ſhort legs, as ſwans and geeſe, and 
ſome Indian birds; wherein we may obſerve the 
2 admirable providence of nature. 
as were to ſearch and gather their food, whether 
=> herbs or inſects, in the bottom of pools and deep 
Waters, have long necks for that purpoſe, though 


n 
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For ſuch birds 


their legs, as is moſt convenient for ſwimming, 
be but ſhort: whereas there are no land- fowl to 
be ſcen with ſhort legs, and long necks, but all 
have their necks in length commenſurate to their 
legs. This inſtance is the more conſiderable, be- 
cauſe the atheiſts uſual flam will not here help 
them out. For (ſay they) there were many ani- 
mals of difproportionate parts, and of abſurd and 
uncouth ſhapes produced at firſt, in the infancy 
of the world; but, becauſe they could not gather 
their food, or perform other functions neceſſary 
to maintain life, they ſoon periſhed, and were loſt 
again, For theſe birds we ſee can gather their food 
upon land conveniently enough, notwithſtanding 
the length of their necks. For example; geele graze 
upon commons, and can feed themſelves fat upon 
land; yet is there not one land-bird which hath its 
neck thus diſproportionate to its legs, nor one water 
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one neither, but ſuch as are deſtined by nature in 
ſuch a manner as we have mentioned to ſearch and 
gather their food, For nature makes not a long 
neck to no purpoſe, _ | 

_ Laſtly, Another argument of providence and 
counſch relating to animals, is, the various kinds of 
voices the fame animal uſes on diverſe occaſions, 
and to different purpoſes. Hen- birds, for example, 
have a peculiar ſort of voice when they would call 
the male; which is ſo eminent in quails, that it is 
taken notice of by men, who by counterfeiting this 


voice with a quail-pipe, eaſily draw the cocks into 
their ſnares. The common hen, all the while ſhe © 


is broody, ſits, and leads her chickens, uſes a voice 
which we call clocking; another ſhe employs when 
| ſhe calls her chickens to partake of any food ſhe 
hath found for them ; upon hearing whereof, they 
ſpeedily run to her: another when upon ſight of 
a bird of prey, or apprehenſion of any danger, ſhe 
would ſcar them, bidding them, as it were, to 


ſhift for themſelves, whereupon they ſpeedily run 


away, and ſeek ſhelter among buſhes, or in the 
thick graſs, or elſewhere diſperſing themſelves far 
and wide, Theſe actions do indeed neceſſarily infer 
knowledge and intention of, and direction to the. 
ends and uſes to which they ſerve, not in birds 
themſelves, but in a ſuperior agent, who hath 
put an inſtinct in them of uſing ſuch a voice upon 
ſuch an occaſion; and in the young, of doing that 
upon hearing of it, which by providence was in- 
tended. Other voices ſhe hath when angry, when ſhe 


bath laid an egg, when in pain, or great fear, all WW 


ſignificant; which may more eaſily be accounted 
for, as being effects of the ſeveral paſſions of anger, 
grief, fear, joy: which yet are all argumentative of 
providence, intending their ſeveral ſignifications and 
Mes. 25 

I might alſo inſtance in quadrupeds; ſome of 


eee 
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Which have as great a diverſity of voices as bens 


. 8 0 * = 


3g 5 
2 2 


themſelves; and all of them ſignificant; for exam- 
ple, 
= vious to every one 
not ſpend time to mention particulars. . 
Hhbject. But againſt the uſes of ſeveral bodies I 
have inſtanced in, that refer to man, it may be ob- 


that common domeſtick animal the cat, as is ob- 
to obſcrve, and therefore I ſhall 


2 jected, That theſe uſes were not deſigned by nature 
in the formation of the things, but that the things 
were by the wit of man accommodated to thoſe _ 
$ uſes, EE, 


To which I anſwer, with Dr More, in the 4p- 
pendix to his Antidote againſt Atheiſm, That the 
ſcveral uſeful dependencies of this kind, (viz, of 


ſtones, timber, and metals, for building of houſes 


5 


or ſhips, the magnet for navigation, &c. Fire for 
melting of metals, and forging of inſtruments for 


the purpoſes mentioned) we only find, not make 


them. For whether we think of it or no, it is, 


for example, manifeſt, that fuel is good to conti- 


: q nue fire, and fire to melt metals, and metals to 


make inſtruments to build ſhips and houſes, and 


ſo on. Wherefore it being true, that there is 


i ſuch a ſabordinate uſefulneſs in the things them- 
> ſelves that are made to our hand, it is but reaſon 


ia us to impute it to ſuch a cauſe as was aware of 


© the uſcfulneſs and ſerviceableneſs of its own works. 
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To which I ſhall add, that, ſince we find materials 
ſo fit to ſerve all the neceſſities and conveniencies, 
and to exerciſe and employ the wit and induſtry 
of an intelligent and active being; and ſince there 
is ſuch an one created that is endued with {kill and 
ability to uſe them, and which by their help is 


enabled to rule over and ſubdue all inferior crea- 


tures, but without them had been left neceſſitous, 
= hcipleſs, and obnoxious to injuries above any o- 


"of 
* 


ther; and ſince the omniſcient Creator could not 


E but know all the uſes to which they might and 
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art 
would be employed by man; to them that acknow. 4 
ledge the being of a deity, it is little leſs than z the e 
demonſtration, that they were created intentionally, W# N 
I do not ſay only, for thoſe uſes. fore 


Methinks, by all this proviſion for the uſe and 1725 
ſervice of man, the Almighty interpretatively ſpeaks I en 
to him in this manner: * I have now placed thee [7 oy | 

in a ſpacious and well furniſhed world; I bare! 2 
endued thee with an ability of underſtanding What yy 
is beautiful and proportionable, and have made that ® 
which is ſo agreeable and delightful to thee; 11 
have provided thee with materials whereon to cx. PRE _ 
erciſe and employ thy art and ſtrength; I have je 
given thee an excellent inſtrument, the hand, ac. ven 
commodated to make uſe of them all: 1 have di. b 80 
tinguiſhed the earth into hills and vallies, and! 
plains, and meadows, and woods; all theſe parts, 


3 
— 
— 


capable of culture and improvement by thy indu- BY 959 
ſtry; 1 have committed to thee for thy aſſiſtance .. 
in thy labours of plowing, and carrying, and“ at 
drawing, and travel, the Jaborious ox, the pa. bf 
tient als, and the ſtrong and ſerviceable horſe; - 5 

I have created a multitude of ſeeds for thee to tos 

make choice out of them, of what is moſt plea- Wet g.. 

ſant to thy taſte, and of moſt wholeſome and ma 

plentiful nouriſhment; I have alſo made great Wan wi 
variety of trees, bearing fruit both for food wi 

and phyſick, thoſe too capable of being meliora- Wt: t 
ted and improved by tranſplantation, ſtercorati- s 


on, inciſion, pruning, watering, and other arts 
and devices, Till and manure thy fields, ſow 
them with thy ſeeds; extirpate noxious and unpro- 
fitable herbs; guard them from the invaſion and 
ſpoil of beaſts; clear and fence in thy meadows 
and paſtures; dreſs and prune thy vines, and ſo 
rank and diipoſe them as is moſt ſuitable to the cli- 
mate; plant thee orchards, with all forts of fruit- 
trees, in ſuch order as may be molt beautiful to 
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me eye, and moſt comprehenſive of plants; Gar- 


dens for culenary herbs, and all kinds of falleting 
for delectable flowers, to gratify the eye with their 
7 agreeable colours and figures, and the ſcent with 
their fragrant odours; for odoriferous and ever- 


green ſhrubs and ſuffrutices; for exotick and me- 


EZ dicinal plants of all forts; and diſpoſe them in that 
comely order, as may be both pleaſant to behold, 
and commodious for accefs. I have furniſhed thee 

= with all materials for building, as ſtone, and tim- 
ber, and ſlate, and lime, and clay, and earth, 


* whereof to make bricks and tiles; deck and be- 


ave 


EZ ſpangle the country with houſes and villages con- 
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venient for thy habitation, provided with out- 


- bouſes and ſtables for the harbouring and ſhelter 
aud or thy cattle, with barns and granaries for the re- 
150 ception, and cuſtody, and ſtoring up thy corn 
dur and fruits. I have made thee a ſociable creature, 
225 ? 5 Zo YO for the improvement of thy under- 
8a ſtanding by conference, and communication of 
P” obſervations and experiments; for mutual help, 
ric; i and aſſiſtance, and defence; build thee large 
0 towns and cities, with ſtreight and well paved 
lea, grcets and elegant rows of houſes, adorned with 
ad magnificent temples for my honour and worſhip, 
ren with beautiful palaces for thy princes and grandees, 
00d with ſtately halls for publick meetings of the ci- 
me tizens and their ſeveral companies, and the ſeſ- 


arts 
ſow 
pro- 
and 
OW5 
d ſo 
cli 
ruit- 
Il to 


ſions of the court of judicature; beſides publick 
porticos and aqueducts. I have implanted in thy 
nature a deſire of ſeeing ſtrange and foreign, and 
| 15 finding out, unknown countrics, for the improve- 


ment and advance of thy knowledge in geogra- 
phy, by oblerving the bays, and creeks, and ha- 
vens, and promontories, the out lets of rivers, 
the ſituation of the maritime towns and cities, 
the longitude and latitude, &c. of thoſe places: 
ln politicks, by noting their government, their 
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manners, laws and cuſtoms, their diet and m 
dicines, their trades and manufactures, their hon 


In phyſiology, or natural hiſtory, by ſearching 
out their natural rarities, the productions bot 
of land and water ; what ſpecies of animal; 
plants, and minerals, of fruits and drugs are tf 
be found here, what commodities for bartering 
and permutation, whereby thou mayeſt be enable 
to make large additions to natural hiſtory, to a 
vance thoſe other ſciences, and to benefit and en 
rich thy country by increaſe of its trade, and mer 
chandize. I have given thee timber and iron to 
build the hulls of ſhips, tall trees for maſts, fl ixÞ 
and hemp for ſails, cables, and cordage, for rig. 


ging. I have armed thee with courage and hard. 


neſs to attempt the ſeas, and traverſe the ſpaciouÞ 
plains of that liquid element. I have aſſiſted the 
with a compaſs, to direct thy courſe when thou 
ſhalt be out of all ken of land, and have nothing 
in view but {ky and water. Go thither for the pur: 


poſes before-mentioned, and bring home what may 


be uſctul end beneficial to thy country in general 
or thyſelf in particular.“ 

I perſuade myſelf, that the bountiful and gra- 
cious Author of man's being and faculties, and all 


things elſe, delights in the beauty of his creation, | 5 


and is well pleaſed with the induſtry of man, in a- 
dorning the earth with beautiful cities and caſtles; 
with pleaſant villages and country-houſes; with 
regular gardens and orchards, and plantations of 
all ſorts of ſhrubs, and herbs, and fruits, for 
meat, medicine, or moderate delight; with ſhady 
woods and proves, and walks ſet with rows of 
elegant trees; with paſtures clothed with flicks, 
and vallies covered with corn, and meadows burthen- 
cd with graſs, and whatever elſe differenceth a 
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| 7 b vil and well cultivated region, from a barren and 
Wcſolate wilderneſs, 
fa country thus planted and adorned, thus po- 
ind Wiſhed and civilized, thus improved to the height 
Sy all manner of culture for the ſupport and ſuſ- 
A ecnance, and convenient entertainment of innume— 
able multitudes of people, be not to be preferred 
pefore a barbarous and inhoſpitable Scythia, with 
put houſes, without plantations, without corn-fields 
nd vineyards, where the roving herds of the fa- 
age and truculent inhabitants transfer themſclves 
rom place to place in waggons, as they can find 
Paſture and forrage for their cattle, and live upon 
ilk, and fleſh roaſted in the ſun, at the pomels of 
ig: heir ſaddles; or a rude and unpoliſhed America, 
peopled with Nlothful and naked Indians, inſtead ot 
F&cll-built houſes, living in pitiful huts and ca- 
pdins, made of poles ſet end-ways ; then ſurely the 
pbrute beaſts condition, and manner of living, to 
bing Ev hich, what we have mentioned doth nearly ap- 
pur. ſþronch, is to be eſteemed better than man's, and wit 
may and reaſon was in vain beſtowed on him. 
ra, 3 Laſtly, I might draw an argument of the admi— 
Fable art and kill of the Creator and compoſer 
gra- pt them, from the incredible ſmallneſs of ſome of 
1 all . - bios natural and enlivencd machines, the body of 
ion, huimals. e | 
na- Any work of art of extraordinary fineneſs and 
les: ſubtlety, be it but a ſmall engine or movement, or 
ih a curious carved or turned work of ivory or metals, 
of lach as thoſe cups turned of ivory by Ofwaldus | 
for Nerlinger of Suevia, mentioned by Joan. Faber, 
ady E Wn his expoſ] tions of Recchus his Mexican animals, 
of KV bich all had the perfect form of cups, and were 
bs, Ti it with a golden border about the brim, of that 
wonderful ſmallneſs, that Faber himſelf put a 
thouſand of them into an excavated pepper corn; 
. when he was weary of the work, and ” had 
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not filled the veſſel, his friend, John Carlus Schad! 
that ſhewed them him, put in four hundred more! 
Any ſuch work, I fay, is beheld with admiration 
and purchaſed at a great rate, and treaſured up a 
a ſingular rarity in the muſaeums and cabinets o|* 
the curious, and as ſuch is one of the firſt thing? 
ſhewed to travellers and ſtrangers. But what a And 
theſe for their fineneſs and parvity (for which z] 
lone, and their figure, they are conſiderable) u 
_ _ thoſe minute machines endowed with life and 
motion, I mean, the bodies of thoſe animalcul; |Khave 
not long ſince diſcovered in pepper-water, by MF {mal 
Leuenhock, of Delft, in Holland, (whoſe obſerv. / have 
tions were confirmed and improved by our learneſ adm 
and worthy countryman, Dr Robert Hook) ub 4 
tells us, that ſome of his friends (whoſe teſtimo] “ by! 
nials he deſired) did affirm, that they had ſcei ſect 
Icooo, others 30000, others 4500, little li 
ing creatures, in a quantity of water no bigga | 
than a grain of millet; and yet he made it his e.! 
queſt to them, that they would only juſtify (that 
they might be within compaſs) half the numbet 
that they believed each of them ſaw in the water, 
From the greateſt of theſe numbers he infe 
that there will be 8280000 of theſe living cre: Wt dit 


tures ſeen in one drop of water; which numbe in 
(faith he) I can with truth affirm, I have diſcerned, lit 
This (proceeds he) doth exceed belief: but I d cu 
affirm, if a large grain of ſand were broken into U 
Boooooo of equal parts, one of theſe would not tt 
exceed the bigneſs of one of thoſe creatures. Dr m 
Hook tells us, that after he had diſcovered valt * 
multitudes of thoſe exceeding ſmall creatures which h 
Mr Leuenhoek had deſcribed, upon making ule of li 
other lights and glaſſes, he not only magnified thok 1 
he had diſcovered to a very great bigneſs, but dil 1 
covered many other forts very much ſmaller than WW 1 


them he firſt ſaw, and ſome of them ſo exceed: 
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ng ſmall, that millions of millions might be con- 


| 7 bed! in one drop of water. If Pliny, conſidering 
| 13 ſuch inſets as were known to him, and thoſe were 


none but what were viſible to the naked eye, was 


noved to cry out, 


That the artifice of nature 


vas no where more conſpicuous than in theſe: 


And again, In his tam parvis atque tam nullis quae 


4 ratio, quanta vis, quam inextricavilis perfeftio ? And 


4 1 Rerum natura nuſquam magis quam in mini- 
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mis tota oft, Hiſt. Nat. 1.11. c. 1, What would he 


. Thave ſaid, if he had ſeen animals of fo ſtupendous 


ſmallneſs, as I have mentioned? How would he 
have been rapt into an exſtacy of altoniſhment and 
_ admiration ! 

Again: It conſidering the body of a gnat, (which 


4 FE his own confeſſion is none of the leaſt of in- 


by he could make ſo many admiring queries, 
Where hath nature diſpoſed fo many ſenſes in a 
* onat?? Ubi viſum praetendit? Ubi guſtatum appli- 


A | cavit Ubi odoratum inſeruit? bi vero truculen- 


tam illam et portione maximam vocem ingenera- 


5 vit? Qua ſubtilitate pennas adnexuit? Praelongavit | 
= pedum crura? Diſpoſuit jejunam caveam uti aluum? 
= avidam ſanguinis et petiſſimum human fitim accen- 


dit? Telum vero perfodiends tergori quo ſpiculavit 
ingento ? Atque ut in capaci, cum cerni non poſſit exi- 
litas, ita reciproca geminavit arte, ut fodiendo a- 
cuminatum pariter ſorbendeque fiſtulgſim eſſet. 
Which words ſhould I tranſlate, would loſe of 
their emphaſis and elegancy; if, I ſay, he could 
make ſuch queries about the members of a gnat, 
what may we make; and what would he in all likeli- 
hood have made, bad he {een thele incredibly ſmall 
living creatures? How would he have admired the 
immenſe ſubtility (as he Phraſes it) of their parts? 
For to uſe Dr Hook's words in his Micro/copium, 
p. 103. If theſe creatures be ſo exceeding ſmall, 


what mult we think of their muſcles aud other parts? 
N 2 
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Certain it is, that the mechaniſin by which nature! 
periorms the muſcular motion, is exceeding ſmall 
and curious, and to the performance of every muſcu. 
lar motion, in greater animals at leaſt, there are not 
fewer diſtinct parts concerned than many millions 
of millions, and theſe viſible through a microſcope, 

Uſe. Let us then conſider the works of God 
and obſerve the operations of his hands: Let us 


take notice of, and admire his infinite wiſdom and 
goodneſs in the formation of them: No creature 


in this ſublunary world is capable of fo doing, be. 


| ſides man, and yet we are deficient herein; We 
content ourielves with the knowledge of the? 


tongues, or a little {kill in philology, or hiſtor 


Perhaps, and antiquity, and neglect that which to | 


me ſeems more material, I mean, natural hiſtory, 


and the works of the creation: Ido not diſcommend 


or derogate from thoſe other ſtudies: I ſhould be. 
tray mine own ignorance and weakneſs ſhould [ 
do io; TI only wiſh they might not altogether juſſle 
out, and exclude this. I wiſh that this might be 
brought i in faſhion among us; I wiſh men would 
be ſo equal 2nd civil, as not to diſparage, deride, 
and vilify thoſe ſtudies which themſclves {kill not 
of, or are not converſant in; no knowledge can be 
more pleaſant than this, none that doth ſo ſatisfy 
and feed the ſoul; in compariſon whereto that of 
words and phraſes ſeem to me inſipid and jcjune, 
That learning (faith a Wile and oblcrvant prelate) 
which conſiſts only in the form and pedagopy of 
5 or the critical notions upon words and phra!- 
hath in it this intrinſical impertection, that 
it is only ſo far to be eſteemed, as it conduceth to 


the knowledge of things, being in itſelf but a kind 


of pedantry, apt to infect a man with ſuch odd hu— 
mours of pride, and affectation, and curioſity, as 


will render him unfit for any great employment, 


words being but the images of matter, to be 
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wholly given up to the ſtudy of theſe, what is it 


| I but Pygmalion's frenzy, to fall in love with a 


icture or image? As for oratory, which is the 


EZ beſt {kill about words, that hath by ſome wiſe 
men been eſteemed but a voluntary art, like to 
EZ cookery, which ſpoils wholeſome meats, and helps 
un vholeſome, by the variety of fauces, ſerving 
more to the pleaſure of taſte, than the health of 
the body. 


It may be (for ought I know, and as ſome di! 


vines have thought) part of our buſineſs and em- 


ployment in eternity, to contemplite the works 
of God, and to give him the glory of his wiſdom, 


| power, and goodnels, manifeſted in the creation 
of them. I am ſure it is part of ine buſineſs of a 
EZ Sabbath day, and the Sabbath is a type of that 
EZ cternal reſt; for the Sabbath ſeems to have been 
EZ firſt inſtituted for a commemoration of the works 


of the creation, from which God is ſaid to have 
reſted upon the ſeventh day, 
It is not likely that cternal life ſhall be a torpid 
and unactive ſtate, or that it ſhall conſiſt only in 
an uninterrupted and endleſs act of love; the o. 
ther faculties ſhall be employed as well as the will, 


in actions ſuitable to and perfective of their natures, 


eſpecially the underſtanding, the ſupreme faculty 

of the {oul, which chicfly differenceth us from 
brute beaſts, and makes us capable of virtue and 
vice, ct rewards and puniſhments, ſhall be buſied 
and employed in contemplating the works of God, 
and ob'erving the divine art and wiſdom, mani- 
felted in the ſtructure and compoſition of them; 
and reflecting upon their great Architect the praiſe 
and glory due to him. Then (hall we clearly fee; 
to our great ſatisfaction and admiration, the ends 
and utes of theſe things, which here were either 


too ſubtile for us to penetrate and diſcover, or too 


remote ang unacceſſble for us to come to any dil> 
N 3 De 
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tinct view of, viz. the planets and fixed ſtars; 
thoſe illuſtrious bodies, whoſe contents and inha- 
bitants, whoſe ſtores and furniture, we have here 
ſo longing a deſire to know, as alſo their mutual 


IF 


ſubſerviency to each other. Now, the mind of and: 
man being not capable at once to ad vert to more null 
than one thing, a particular view and examina. Prae 
tion of ſuch an innumerable number of vaſt bodies, 


and the great multitude of ſpecies, both of animate 
and inanimate beings, which cach of them con-“ 
tains, will afford matter enough to exerciſe and em- 
ploy our minds, 1 do not ſay, to all eternity, but Þ 

to many ages, ſhould we do nothing elſe. 
Let it not ſuffice us to be beok-learned, to read 
what others have written, and to take upon truſt 
more falſchood than truth; but let us ourſelrcs 
examine things as we have opportunity, and con- 
verſe with nature as well as books, Let us endea- 
vonr to promote and increaſe this knowledge, and 
make new diſcoveries, not ſo much diſtruſting our 
oa parts, or deſpairing of our own abilities, as to 
thiak that our induſtry can add nothing to the 
Invention of our anceſtors, or correct any of their 
miſtakes. Let us not think that the bounds of 
{cience are fixed like Hercules's pillars, and in- 
ſcribed with a Ne plus ultra. Let us not think we 
Have done, when we have learned what they have 
delivered to us: the treaſures of nature are incx- 
Hauſlible; here is employment enough for the 
vaſteſt parts, the moſt indefatigable induſtries, the 
happieſt opportunities, the molt prolix and undiſ- 
turbed vacancies, Multa venientis aevi populus 
ignota nobis ſciet: Multa ſeculis tunc futuris, cum 
memoria nefiri exoleverit, reſervantur, Puſilla res 
mundus eſt, nifi in es quod quaerat emnis mundus ha- 
beat, Seneca, Nat. Qvaeſt. lib. 7. cap. 31. The 
paople of the next age ſhall know many things un- 
* known to us: many are reſerv'd for ages then to 
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come, when we (hall be quite forgotten, no me- 
4 ory of us remaining. The world would be a pi- 
PZ titul ſmall thing indeed, if it did not contain e- 
es nough for the inquiries of the whole world.” Yet 
| of and again, Epiſt. 64. Multum adhuc reſtat gperis, 
ore multumque reftabit, nec ulli nato poſt mille ſaectila 
ina. Praeclucle tur occaſis aliquid adbuc adjiciendi. Much 
lies, „work {till remains, and much will remain; nei- 
aate ther to him that ſhall be born after a thouſand a- 
on- 3 ges, will matter be wanting for new additions*to 
„hat hath already been invented.” Much might 
be done, would we but endeavour, and nothing is 
inſupcrable to pains and patience, I know that a 
read new ſtudy at firſt ſeems very vaſt, intricate, and dif- 
ruſt ES ficult ; but after a little reſolution and progres, af- 


Ives ter a man becomes a little acquainted, as i may ſo 
con- fay, with it, his underſtanding is wonderfully clear— 


cd up and enlarged, the difficulties vaniſh, and the 
thing grows eaſy and familiar. And for our encou— 
ragement in this ſtudy, obſerve what the Pſalmiſt 
= faith, Pſal. cxi, 2. The works of the Lord are great, 
- frupht out & all them that have pleaſure therein, 
Which, though it be principally ſpoken of the 
© works of providence, yet may as well be verified of 
the works of the creation. I am ſorry to ſee ſo 


we litt'e account made of real experimental philoſophy 
ave © in this * univerſity; and that thoſe ingenious ſci- 
\cx. © ences of the mathematicks are ſo much neglected 
the by us; and therefore do earneſtly exhort thoſe that 
the arc young, eſpecially gentlemen, to ſet upon theſe 
dil. ſtudies, and take ſome pains in them, They may 
a poſſibly invent ſomething of eminent uſe and advan- 
am tage to the world; and on ſuch diſcovery would a- 
„„ bundantly compenſate the expence and travel of one 
hi. © man's whole life. However, it is enough to maintain 


and continue what is already invented: neither do 
I ice what more ingenious and manly employment 


* Cambridge, where the author lived at the firſt 
wntng of this, | | —— 


— 
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they can purſue, tending more to the ſatisfaction of min. 
their own minds, and the illuſtration of the glory ni 
of God; for he is wonderful in all his works, But 
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| 

| But I would not have any man croſs his natury ! now 

1 enius or inclinations, or undertake ſuch method; © © 7 

. of ſtudy, as his parts are not fitted to, or not ſerve! “ v 

8 thole ends to which his friends, upon mature dell. ! “ i 

0 beration, have deſigned him; but thoſe who do 4. Þ in a 
bound with leiſure, or who have a natural propen “ a 
ſiòn and genius inclining them thereto; or thoſe, Þ + © e 
who by reaſon of the ſtrength and greatneſs of their Þ 3 0 f 


. 
parts, are able to compals and comprehend the “ 
whole latitude of learning. E: 

Neither yet need thoſe who are deſigned to di-. 
vinity itſelf, fear to look into theſe ſtudies, or think 
they will enproſs their whole time, and that no! 
_ conſiderable progreſs can be made therein, unless 
men lay aſide and neglect their ordinary callings, 
and neceſſary employments. No ſuch matter. Our 
life is long enough, and we might find time enough 
did we huſband it well: Vitam non accepimus bre- wit 
vem, ſed fecimus, nec inopes jus, ſed prodigi ſumus, ma 
as Seneca faith, © We have not received a ſhort ſon 
1 life, but have made it ſo; neither do we want for 
time, but are prodigal of it.” And did but young an- 
men fill up that time with theſe ſtudies, which! C 
| Hes upon their hands, which they are incumbered tte 
with, and troubled how to paſs away, much might . 
be done even fo. I do not fee but the ſtudy of true 
Phyſiology may be juſtly accounted a proper, or 
roraidtla, preparative to divinity. But to leave '2 
that, it is a generally received opinion, that all this 
vilible world was created for man; that man is be 
the end of the creation; as if there were no other of 
end of any creature, but ſome way or other to 
be ſerviceable to man. This opinion is as old as 1 *. 
Tully; for, faith he, in his ſecond book, Ds | 
Nat. Dearum, Principis tpſe Mundus Deorum bo- 
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on f & minumque cauſa factus ęſt: quaeque in es ſunt am- 
nia ca parata ad fructum hominum et inventa ſunt, 
But though this be vulgarly received, yet wiſe men 
itur | now a-days think otherwiſe. Dr More affirms, * 
tho; ! „ That creatures are made to enjoy themſelves, as 
ſerre „ well as to ſerve us; and that it is a groſs piece of 
> « jonorance and ruſticity to think otherwiſe.” And 
in another place: This comes only out of pride 
4 and ignorance, or a haughty preſumption ; be- 
© cauſe we are encouraged to believe, that in ſome 
e ſenſe all things are made for man, therefore to think 
e that they are not at all made for themſelves. But 
he that pronounceth this, is ignorant of the nature 
c ol man, and the knowledge of things: For if a good 
man be merciful to his beaſt, then ſurely a good 
God is bountiful and benign, and takes pleaſure 
that all his creatures enjoy themſelves, that have 
life and ſenſe, and are capable of enjoy ment.“ 

Thoſe philoſophers indeed, who hold man to be 
the only creature in this ſublunary world endued 
with ſenſe and perception, and that all other ani- 
mals are mere machines or puppets, have ſome rea- 
ſon to think that all things here below were made 
for man. But this opinion ſeems to me too mean, 
aad unworthy the majeſty, wiſdom, and power of 
Cod; nor can it well conſiſt with his veracity, in- 
red ſtead of a multitude of noble creatures, endued 
git with life and ſenſe, and ſpontaneous motion, as all 
mankind till of late years believed, and none ever 
> doubted of (fo that it ſeems we are naturally made 
ave to think fo) to have ſtocked the carth with divers 
ſoets of automata, without all ſenſe and perception, 
is beiug wholly acted from without, by the impulſe 
ner of external objects. e | 

© But be this ſo, there are infinite other creatures 


— 
D 
— 


eee ee 


— 
We) 
N 


to | 
as without this earth, which no conſiderate man can 


think were made only for man, and have no other 
| * Antid. Atheiſm, L 2. Co Il, Foy 


notice of by man, and conſequently of no uſe tw? 


way or other uſeful to us, at leaſt to exerciſe our 
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uſe. For my part I cannot believe, that all thing Pos; 
in the world were ſo made for man, that they han Y þ N 
no other uſe. IF is to 
For it ſeems to me highly abſurd and bete 9 ani 
able, to think, that bodies of ſuch vaſt b $ not 
as the fixed ſtars, were only made to twinkle to u beit v 
Day, a multitude of them there are, that do no- F:rvcd. 
ſo much as twinkle, being either by reaſon of the! * 
diſtance or of their ſmallneſs, altogether inviſibè .““: 
to the naked eye, and only diſcoverable by a tele 7 
ſcope; and it is likely, perfecter teleſcopes b ruitf 
We yet have, may bring to light many more; and eep! 
who knows, how many lie out of the ken of th md 4 
beſt teleſcope that can poſſibly be made? And, ate 
believe, there are many ſpecies in nature, even in _ i 


this ſublunary world, which were never yet 0 Bet! 


kno! 


= 


him, which yet we are not to think were create q 
in vain; but may be found out by, and of Wo 48 
40, thoſe who ſhall live after us in future ages e 
But though in this ſenſe it be not true, that al ere 
things were made for man; yet, thus far it i Aby: 


that all the creatures in the world may be bn i 
wits and underſtandings, in conſidering and con. 13 2 
templating of them, and fo afford us ſubject d 


_ admiring and glorifying their and our Maker . 


| Seeing then, we do believe, and aſſert, that al cal 
things were in ſome ſenſe made for us, we ar ©! 
thereby obliged to make uſe of them for tho Pe 
purpoſes for which they ſerve us, elſe we fru 2 
trate this end of their creation. Now ſome of {Rt ; 


them ſerve only to exerciſe our minds: many o b 
thers there be, which might probably ſerve us to 

good purpoſe, whoſe uſes are not diſcovered, 
nor are they ever like to be, without pains and 
_ Induſtry, True it is, many of the greateſt in 
ventions have been accidentally {tumbled up: 
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| pon; but not by men ſupine and careleſs, but 
By and inquiſitive. Some reproach methinks 
is to learned men, that there ſhould be ſo ma- 
y animals in the world, whoſe outward ſhape 
P not yet taken notice of, or deſcribed, much leſs 
Ineir way of generation, food, manners, uſes, ob- 
Perved. N „ „ 
I be ſcripture, Pſalm cxlviii. calls upon the ſun, 
Inn, and ſtars, fire and hail, ſnow and vapour, 
formy winds and tempeſts, mountains and all hills, 
uitſul trees, and all cedars, beaſts and all cattle, 
recping things and flying fowl, &c. to praiſe the 
rd. How can that be? can ſenſeleſs and inani- 
mate things praiſe God? ſuch as are the ſun, and 
moon, and ſtars. And although beaſts be advan» 
% ced higher to ſome degree of ſenſe and perception; 
pet being void of reaſon and underſtanding, they 
now nothing of the cauſes of things, or of the 
author and maker of themſelves, and other crea- 
Z tures, All that they are capable of doing, in re- 
ference to the praiſing of God, is (as I ſaid before) 
it by affording matter, or ſubject, of praiſing him, 
to rational and intelligent beings. So the Plalmiſt, 
Pam xix. 1. The heavens declare the glory of God, 
and the firmament ſheweth his handy-work, And 
ES therefor: the Pfalmiſt, when he calls upon ſun, 
and moon, and ſtars, to praiſe God, doth in effect 
call upon men and angels, and other rational be- 
ES ings, to conſider thole great effects of the divine 
power and wildom, their vaſt dimenſions, their re- 
2 gular motions and periods, their admirable diſpo- 
EZ ſition and order, their eminent ends and uſes in il- 
lu ninating and enlivening the planets, and other 
bodies about them, aud their inhabitants, by their 
comfortable and cheriſhing light, heat and influen- 
ces, and to give God the glory of his power, in 
making ſuch great and illuſtrious bodies, and of 


his wildom aud goodneſs in fo placing and diſpoſ- 


ee AO :. OT I. 
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ing of them, ſo moving them regularly and con. 
ſtantly, without claſhing or interfering one with! 
another, and enduing them with ſuch excellent {KY 
virtues and properties, as to render them ſo ſer. ! 


viceable and beneficial to man, and all other crea: 
tures about them. 4 ras 

The like may be ſaid of fire, hail, ſhow, and} 
other elements and meteors, of trees, and other! 


vegetables, of beaſts, birds, inſets, and all animals, | 


when they are commanded to praile God, Which! 
they cannot do by themſelves; man is commanded Þ 


to conſider them particularly, to obſerve and take 
notice of their curious ſtruct ure, ends, and uſes, 


and give God the praiſe of his wildom, and other | 


attributes therein manifeſted, 


And therefore thoſe who have leiſure, opportn- 
Nity, and abilities, to contemplate and conſider any 


of theſe creatures, if they do it not, do as it were 
rob God of ſome part of his glory, in neglecting i 
or ſlighting fo eminent a ſubject of it, and wherein 


they might have diſcovered ſo much art, wildom, 
and contrivance. 

And it is particularly remarkable, that the di- 
vine author of this pſalm, amongſt other crca- 
tures, calls upon inſccts alſo to praiſe God; which 
is as much as to ſay, ye ſons of men, neglect none 


of bis works, thoſe which ſeem moſt vile and con- 


temptible: there is praiſe belongs to him for them. 
Think not that any thing he hath vouchſafed to 


create, is unworthy thy cognizance, to be lighted 


by thee. It is pride and arrogance, or ignorance 
ond folly, in thee ſo to think. There is a greater 
depth of art and (kill in the ſtructure of the mean- 


5 ſinleck, than thou art able for to fathom, or com- 


prehend. 
The wiſdom, art, and power of Almighty God, 


ſhincs forth as viſibly in the ſtructure of the bo- 
dy of the minuteſt inſect, as in that of a horſe, 
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or elephant: therefore God is ſaid to be, Maximus 
FS, minimis. We men eſteem it a more difficult 
matter, and of greater art and curioſity, to frame 
EZ. ſmall watch, than a large clock; and no man 
plames him who ſpent his whole time in the con- 
ſideration of the nature and works of a bee, or 


boy thinks his ſubject was too narrow. Let us not 


then eſteem any thing contemptible, or inconſi- 
Fdcrable, or below our notice taking; for this is to 


nich derogate from the wiſdom and art of the Creator, 
a0 and to confeſs ourſelves unworthy of thoſe cndow- 
take ments of knowledge and underſtanding which he 
es, path beſtowed on us. Do we praiſe Daedalus, and 
ther EZ Architas, and Hero, and Callicrates, and Albertus 
1 agnus, and many others, which I might men- 


tion, for their cunning in inventing, and dexterity 
an; in framing and compoling a few dead engines, or 
rere movements, and ſhall we not admire and magnify 
ing WT the great Anwvpyis Kiouny, Former of the world, who 

EZ bath made ſo many, yea, 1 may ſay innumerable, 
rare pieces, and thoſe too not dead ones, ſuch as 
== ccaſe preſently to move ſo ſoon as the ſpring is 
down; but all living and themſelves performing 
their own motions, and thoſe ſo intricate and va- 


D. 3 0 
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ich HB rious, and requiring ſuch a multitude of parts and 
"ne WE ſubordinate machines, that it is incomprehenſible 
„n- what art, and ſkill, and induſtry, muſt be employed 
m. in the framing of one of them? _ 1 8 
to I have already noted out of Dr Hook, that to 
ed the performance of every muſcular motion, at leaſt 
ce in greater animals, there are not fewer diſtinct parts 
ter concerned, than many millions of millions. 
in- Further, from the conſideration of our own 
m- ſmallneſs and inconſiderableneſs, in reſpect of the 
gicatneſs and ſplendor of thoſe glorious heaven- 
d, y bodies, the fun, moon, and ſtars, to which our 
o- bodies bear no proportion at all either in mag- 
ſe, nitade, or luſtre; let us with the holy Plalmiſt 


9 
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raiſe up our hearts to magnify the goodneſs q 
God towards us in taking ſuch notice of us, ani 
making ſuch proviſion for us, and advancing uh 6 
ſo highly above all his works, Pſalm viii, 1 
„When I conſider the heavens, the work fr 
« thy fingers, the moon and the ſtars which thu 
© haſt ordained; what is man that thou art mind 
ful of him, and the ſon of man that thou viſiteſ nd! 
„him? for thou haſt made him a little lows anif 
than the angels, and haſt crowned him with glo-! hem. 
« ry and honour, &c. wy Sc: 
But it may be objected, that God Almighty win fc 
not ſo ſelfiſh and deſirous of glory, as to make the ite! 
world, and all the creatures therein, only for hi fende 
own honour, and to be praiſed by man, To a: nid 
ſert this, were, in Des Cartes's opinion, an abſur(ÞÞ2Yy 
and childiſh thing, and a reſembling of God toi Pott 
proud man. It is more worthy the Deity, to at 
tribute the creation of the world, to the exundæa. 
tion and overflowing of his tranſcendent and in L. 
finite goodneſs, which is of its own nature, and 
in the very notion of it, moſt free, diffuſive, and 
communicative. © 
To this I ſhall anſwer in two words; Firſt, Th # 
teltimony of ſcripture makes God in all his a 
tions to intend and deſign his own glory, mainly, 
Prov. xvi. 4. God made all things for hiniſef, 
How! for himſelf? He hath no need of them: be Fer 
hath no uſe of them. No, he made them for the Y 
manifeſtation of his power, wiſdom, and goodnels WR 
and that he might receive from the creature 
that were able to take notice thereof, his tribue 
of praile, Plal. l. 14. Offer unto Cod thankſgiving We 
And in the next verſe, I will deliver thee, and thi 
© glorify me. And again in the laſt ver 
 Wheiſa offereth praiſe, glor ifieth me; ſo praie 
is called a facrifice, and the calves of the lym. . 
Hoſ. xiv, 2, Iſa. xlii. 8. J am the Lord, that ii 
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eſs Y name, and my glory will I not give to another. 
8, and a. xlviii. 1 1. And I will not give my glory 19 an- 
ing u Fer. I he ſcripture calls upon the heavens, and 
ill.; arth, and ſun, and moon, and ſtars, and all other 
"rk o freatures, to praiſe the Lord; that is, by the mouth 
1 tho If wan, (as I ſhewed before) who is hereby required 


mind take notice of all theſe creatures, and to admire 
viſited praiſe the power, wiſdom, and goodneſs of God, 
owe hanifeſted in the creation and deſignations of 
h gle em. e | 
2 Sccondly, It is moſt reaſonable that God Almigh- 
ty wif & ſhould intend his own glory: for he being infi- 
ke the ite in all excellencies and perfections, and inde- 
or hu pendent upon any other being; nothing can be 
Fo a hid or thought of him too great, and which he 
abſun hay not juſtly challenge as his due; nay, he can- 
| to 2 bot think too highly of himſelf, his other attributes 
to a. Peing adequate to his underſtanding ; fo that, 
unde though his underſtanding be infinite, yet he un- 
id in &crſtands no more than his power can effect, be- 
„ an] kauſe that is infinite alſo. And therefore it is fit 
„ and ind reaſonable, that he ſhould own and accept the 
rreatures acknowledgments and celebrations of 
„The thoſe virtues. and perfections, which he hath not 
is ac. fgeceived of any other, but poſſeſſeth eternally and 
ainly, driginally of himſelf. And indeed, (with reve- 
ence, be it ſpoken) what elſe can we imagine the 


2 
1: be Ever · bleſſed Deity to delight and take complacen- 
r the t in for ever, but his own infinite excellencies and 
Inch, i perfections, and the manifeſtations and effects of 


ture hem, the works of the creation, and the ſacrifi- 


ibu! ces of praiſe and thanks offered up by ſuch of his 
rreatures as are capable of conſidering thoſe works, 


vin! | 
and diſcerning the traces and footſteps of his 


ver {Power and wiſdom appearing in the formation of 


rraici hem; and moreover, whoſe bounden duty it is fo 
li, to do ? The reaſon why man ought not to admire. 
himſelf, or ſeek his own glory, is, becauſe he is a 
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dependent creature, and hath nothing but what he 
hath received; and not only dependent, but in. 
perfect, yea, weak and impotent: and yet I 4M 
not take humility in man to conſiſt in diſowning, ENVY - 
or deny ing any gift or ability that is in him, ba F 
in a juſt valuation of ſuch gifts and endowment, 
yet rather thinking too meanly than too highly off 
them; becauſe human nature is fo apt to err u 
running into the other extreme, to flatter itſelf, au 
to accept thoſe praiſes that are not due to it; priè 
being an elation of ſpirit upon falſe grounds, or 
deſire and acceptance of undue honour. Other. 
wiſe, I do not ſee why a man may not admit, and, 
accept the teſtimonies of othcrs, concerning any | 
perfection, accompliſhment, or ſkill, that he h 
really poſſeſſed of, yet can he not think of him{di3 
to deſerve any praiſe or honour for it, becauſe both 
the power and the habit are the gift of Cd: 
and conſidering that one virtue is counter-ba- 
lanced by many vices, and one {kill and per fecticn 
with much! Ignorance and infirmity. 


THE END OF THE FIRST PART» 
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4 THE EIN 


ISDOM Or GOD 
MANIFESTED IN THE 


OF THE 


Particularly in the 


1. Whole Body of the EARTiH. 
II. Bodies of Man, 
And other ANIMALS, 


Proceed now to ſelect ſome particular pieces of 
the creation and to conſider them more dit- 


k Ladet. . hey ſhall be only two. 


I. The whole body of che earth. 
II. The hody of man. 


Fieſ: The body of this ai; and therein I 


q ſball take notice of, 1. Its figure. 2. Its motion. 
3. T he conſtitution of its parts. 


3 
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By earth I here underſtand not the 7 land, of 


Wart 1! 
etty N 


the earth contradiſtinguiſhed to water, or the a 3 » ſome 

_ conſidered as an element, but the whole terraqueſM $7.00; 
* globe. compoled of earth and water. Pat the 
For the figure, I could eaſily demonſtrate der t! 


to be ſpherical. That the water, which by reaſuf 1. 
of its fluidity, ſhould, one would think, compoſe it{ucnt! 
ſelf to a level, yet doth not fo, but hath a gibboleif cd, 2 
ſuperſicies. may to the eye be demonſtrated uporfſMi ng! 


the lea. For when two ſhips ſailing contrary wa pimals 
loſe the fight one of another, firſt the keel and hulMought 

_ difappear, afterwards the fails, and if when upoiſ&s is | 
the deck you have perfectly loſt ſight of all, youll 2. 
get up to the tap ot the main maſt, you may de to th 
ſcry it again. Now what ſhould take away " ies. 
ſight of theſe ſhips from each other but the gib parts 

| boſity of the interjacent water? The roundnes A the c 
the earth from north to ſouth is demonſtratei moſt 
from the appearance of northern ſtars above th it; 
Horizon, and loſs of the ſouthern to them that t wou 
vel north-ward ; and on the contrary the loſs of th: dera 
northern, and appearance of the ſouthern to then | tho! 


that travel ſouthward, For were the earth a plain, 
we ſhould ſee exactly the ſame ſtars wherever we 
were placed on that plain. The roundneſs from 
eaſt to weſt is demonſtrated from eclipſes of ei 
ther of the great Tuminaries. For why the ſame e 
clipſes, ſuppoſe of the ſun, which is ſeen to then 
that live more eaſterly, when the ſun is elevated ſix 
degrees above the horizon, ſhould be ſeen to then 
that live one degree more weſterly when the ſunt 11 


cent 
won 
and 
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is but five degrees above the horizon, and ſo lower be 
and lower proportionably to them that live more 4 
and more weſterly, till ar laſt it appear not at ally t! 
no account can be given but the globoſity of the b 
earth, For were the earth a perfect plain, the t 
fon would appear eclipſed to all that live upon than .! 
plain, it not exactly in the ſame elevation, = BM 
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nd, 0 1 
e cart 
raque 


etty near it; but to be ſure it would never appear 
© ome, the ſun being elevated high above the ho- 
E&-00; and not at all to others. It being clear then 
at the figure of the earth is ſpherical, let us con- 
rate I der the conveniencies of this fipure. G 
rea 1. No figure is ſo capacious as this, and conſe- 
ofe iti guently, whoſe parts are ſo well compacted and uni- 
ibo ed, and lie fo near one to another for mutual 
upon length. Now the earth, which is the baſis of all a- 
way bimals, and, as ſome think, of the whole creation, 
d hl dught to be firm, and ſtable, and folid, and as much 
_uporſs is poſſible, ſecured from all ruins and concuſſions. 
„ve 2. This figure is moſt conſonant and agreeable 
1y de. to the natural nutus, or tendency of all heavy bo- 
iy th dies. Now the earth being ſuch a one, and all its 
e gib parts having an equal propenſion or connivency to 
cs u the centre, they muſt needs be in greateſt reſt, and 
rate moſt immoveable, when they are all equidiſtant from 
e th it; whereas, were it an angular body, all the angles 
t n would be vaſt and ſteep mountains, bearing a conſi- 
the derable proportion to the whole bulk, and therefore 
then thoſe parts being extremely more remote from the 
Jain centre, than thoſe about the middle of the plains, 
reg would conſequently preſs very ſtrongly thitherward 
from and unleſs the earth were made of adamant or mar- 
F ei. ble, in time the other parts would give way, till all 
ne . were levelled. | 474 
hen; 3. Were the earth an angular body, and not round, 
dall the whole earth would be nothing elſe but vaſt 
hen mountains, and ſo incommodious for animals to 
ſun live upon; for the middle point of every fide would 
wer be nearer the centre than any other, and conſe- 
nor quently from that point, which way ſoever one 
al travelled, would be up-bill, the tendency of all 
the heavy bodies being (perpendicularly to the centre: 
the Belides, how much this would obſtruct commerce, 
hat is caſily ſeen; for not only the, declivity of all places 
jet would render them very difficult to be travelled 


a a, a — — 
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it, and poſſibly the water would rile ſo high, as tg 
falling upon the earth, by reaſon of its declivity 


be no commerce between far remote countries, but 
| by land, | | 5 | _ Tome! 


dinetial motion, or revolution, upon its own axis: 
motion of the body, becauſe it ſtands not in its way, 


dent left, neither doth one part of the ſuperficies 
move faſter than another: Whereas were it angu- 


reſiſtance from the air, and thoſe parts alſo about 


gure is the moſt commodious for motion. 


Nupidity of the Epicureans, who fancied the earth 
much bigger than it ſeems to the eye, and of a flat 


| the earth, That the earth (ſpeaking according to 
philoſophical accurateneſs) doth move both upon 


art I. 


own | 
over, but likewiſe the midſt of every ſide being bed 0] 
loweſt and neareſt the centre, if there were am hematie 
rain, cr any rivers, muſt needs be filled with ; pon its 
lake of water, there being no way to diſcharę ban, F 
x agnit. 
Peavens 
. arion 
every way, eaſily deſcending down to the com- rather 
mon receptacle the ſea, And theſe lakes of wa What is 
ter being far diſtant one from another, there could nd in 


overflow the whole latus. But, furcly, there 
would be much more danger of the inundation of 
whole countries than now: there is, all the water 


4. A ſpherical figure is moſt commodious for {Mctrog 
Ev incir 
nccou 
Bot th 
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for in that, neither can the medium at all reſiſt the 


no part coming into any ſpace but what the prece- 


lar, the parts about the angles would find ſtrong 


the angles would move much faſter than thoſe about 
the middle of the planes, being remoter from the 
centre than they. It remains therefore that this fi- 


Here I cannot but take notice of the folly and 
to be flat and contiguous to the heavens on all ſides, 


that it deſcended a great: way with long roots; and 
that the ſun was new made every morning, and not 


figure, and many other ſuch groſs abſurdities, as 
children among us would be aſhamed ß. 
Secondly, 1 come now to ſpeak of the motion of 
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Ws own poles, and in the ecliptick, is now the re- 
We: ivcd opinion of the moſt learned and ſkilful ma- 
ematicians. To prove the diurnal motion of it 
with | po its poles, I need produce no other argument 
an, Firſt, The vaſt diſproportion in reſpect of 
as to Pognitude, that is between the earth and the 
eavens, and the great unlikelihood that ſuch an in- 
nite number of vaſt bodies ſhould move about fo 


waters 3 conſiderable a ſpot as the earth, which in com- 

Clivity pariſon with them, by the concurrent ſuffrages of 

Eu 3 pathernaticzans of both perſuaſions, is a mere point, 
Wa. 


Phat is, next to nothing. Secondly, I he immenſe 
end incredible celerity of the motion of the heaven- 
J bodics in the antient hypotheſis. Thirdly, Of its 
Einual motion in the ecliptick, the ſtations and 


18 for Exctrogradations of the ſuperior planets, are a con- 
axis: Winciog argument, there being a clear and facile 
ſt the account thereof to be given from the mere motion 
Way, of the earth in the ecliptick; whereas in the old 
recee ¶ hypotheſis no account can be given, but by the 
ficies Bunrcaſonable fiction of epicycles, and contrary mo- 


tions; add hereto, the great unlikclihood of ſuch an 
enormous epicycle as Venus muſt deſcribe about 
the ſun, not under the ſun, as the old aſtronomers 
Fenced. About the ſun, I ſay, as appears by its be- 
iog bid or eclipſed by it, and by its ſeveral phaſes, 
like the moon. So that whoſoever doth clearly un- 
der ſland both hypotheſes, cannot, 1 perſuade my- 
ſelf, adhere to the old, and reject the new, wiſk- 
out doing ſome violence to his faculties. 

les, WY Againſt this opinion lie two objeCtions, Firſt, 
bat it is contrary to ſenſe, and the common opi- 
nion and belief of mankind. Sccondly, That it 
ſecmeth contrary to ſome expreſſions in ſcripture. 
Jo the firſt I anſwer, that our ſenſes are fome- 
times miſtaken, and what appears to them is not 
always in reality fo as it appears. For example: 
The lun, or moon, appear NO bigger, at moſt, 
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than a cart-wheel, and of a flat figure, Th, 
earth ſeems to be plain: the heavens to cover j 


* art II. 


le this I 
cr} var! 


like a canopy, and to be contiguous to it rounfMh(wer n 
about: a fire-brand nimbly moved round, api; for 
pears like a circle of fire; and to give a paralk rt of 1 
inſtance, a boat lying ill at anchor in a river eam © 
to him that ſails and rows by it, ſeems to mo ys of t 
apace; and when the clouds paſs nimbly under ner bc 
the moon, the moon itſelf ſeems to move the ad- ſto 


contrary way. And there have been whole books 
written in confutation of vulgar errors. Secondly, 
As to the ſcripture, wheri ſpeaking of the{e 
things, it accommodates itſelf to the common and 
received opinions, and employs the uſual phraſe 
and forms of ſpeech (as all wife men alſo do, 
though, in ſtrictneſs, they be of a different or con- 
trary opinion) without intention of delivering 
any thing dectrinally concerning theſe points 
or confuting the contrary: and yet by thoſe that 
maintain the opinion of the carth's motion, there 
might a convenient interpretation be given of ſuch 
places as ſeem to contradict it. Howbeit, becauſe 
fome pions perſons may be offended at ſuch an opi- 
nion, as favouring of novelty, thinking it incon- 
Gſtent with divine revelation, I ſhall not poſttively 
aſſert it, only propole it as an hypotheſis not alto- 
gether improbable. Suppoſing then, that the earth 
doth move about upon its own poles, and in the 
ecliptick about the ſun, I ſhall ſhew how admirably 
its ſituation and motion are-contrived for the con- 
veniency of man, and other animals: which | 
cannot do more fully and clearly than Dr More 
hath already done in his Antidote againſt Atheiſm, W 
| Whoſe words therefore I ſhall borrow. 
Firſt, Speaking of the paralleliſm of the axis of 
the earth, he faith, I demand whether it be bet- d) 
ter to have the axis of the earth ſteady and per- pe 
petually parallel: to ell; or to have | it N ol 


his. 
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ſe this way and that way as it happens, or at leaſt, 
cry variouſly and intricately ? And you cannot but 
nſwer me, it is better to have it ſteady and paral- 
; for in this lies the neceſſary foundation of the 
t of navigation and dialling. For that ſteady 
ream of particles, which is ſuppoſed to keep the 
xis of the earth parallel to itſelf, affords the ma- 
iner both his cynoſura, and his compaſs. The 
pad-ſtone and the load- ſtar depend both upon 
The load-ſtone, as I could demonſtrate, 
ere it not too great a digreſſion; and the load- 
ar, becauſe that which keeps the axis parallel to 
tlelf, makes each of the poles conſtantly reſpect 
uch a point in the heavens; as for example, the 


borth-pole to point almoſt directly to that which 


e call the pole-ſtar. And beſides, dialling could 


bot be at all without this ſteadincis of the axis, 
But both theſe arts are pleaſant, and one eſpecial- 


y of mighty importance to mankind, For thus 
here is an orderly meaſuring of our time for af- 


Fairs at home, and an opportunity of traffick abroad, 
Bvith the moſt remote nations of the world, and ſo 
here is a mutual ſupply of the ſeveral commodities 
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f all countries, beſides the enlarging our under- 
andings by ſo ample experience we get both of 
en and things. Wheretore if we were rationally 
o conſult, whether the axis of the earth were bets 
er be held ſteady and parallel to itielf, or left at 


random, we would conclude it ought to be ſteady, 


Band fo we find it de facto, though the earth move 


floating in the liquid heavens. 
to our own faculties we are to affirm, that the con- 


; 


RE. 


or 
22 
2 

. 
— 85 


1 
* 
2 n 
Wt 
*-* 
4 
7 


So that appealing 


WE {tant direction of the axis of the earth was eſtabliſh- 


ed by a principle of witdom and council. 

Again, There being ſeveral poſtures of this ſtea- 
dy direction of the axis of the earth, viz. either 
perpendicular to a plane, going through the centre 


ol the ſun, or co incident, or inclining, I demand 
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which of all theſe reaſon and knowledge would 
make choice of? Not of a perpendicular poſture, 
for ſo both the pleaſant variety, and great conve 
nience of ſummer and winter, ſpring and autumn, 


would be loſt, and for want of acceſſion of the 
ſun, theſe parts of the earth, which now bring 
forth fruits, and are habitable, would be in an iu. 
capacity of ever bringing forth any; ſith then, the 
heat could never be greater than now it is at ou 


10th of March, or the 11th of September, and there. 


fore not ſufficient to bring their fruits and grain u 


maturity, and conſequently could entertain no in. 


habitants; and thoſe parts that the full heat of the 3 


ſun could reach, he plying them always alike with. 
out any annual receſſion, or intermiſſion, would at 
laſt grow tired, or exhauſted, or be wholly dricd 
up, and want moiſture, the ſun diſſipating and 
caſting off the clouds northwards and ſouthwards, 
Beſides, we obſerve that an orderly viciſſitude of 
things, doth much more gratify the contemplative B 
property in man. 

And now in the ſecond place. neither would rea. 
fon make choice of a co incident poſition. For if 
the axis thus Jay in a plain that goeth through the 
centre of the ſun, the ecliptick would, like a co- 
| lure, or one of the meridians, paſs through the 
poles of the earth, which would put the inhabi- 
tants of the world into a pitiful condition. For 
they that eſcape belt in the temperate zone, would 
be accloyed with long nights very tedious, no leſs 
than forty days, and thoſe that now never have 
their night above twenty-four hours, as Frieſland, 
Iceland, the furtheſt parts of Ruſſia and Norway, 
would be deprived of the ſun, above an hundred 
and thirty days together. Ourſclves in England, 
and the reft of the fame clime would be cloled up 
in darkneſs no leſs than a hundred, or eighty 
days; and fo proportionable of the reſt, both in 
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vould Z and out of the temperate Zones, And as for ſum- 
ture, mer and winter, though thoſe viciſſitudes would 
onve be, yct it could not but cauſe raging diſeaſes, to 
umn have the ſun ſtay ſo long, deſcribing his little circles 
f the ſo near the poles, and ſying ſo hot on the inhabi- 


bring 5 
an iu. nels and cold before. 

1, the Tt remains therefore, that the poſture of the axis 
t om of the earth be inclining, not perpendicular, not 
here. ¶ co incident to the fore· mentioned plane. And 
Un to | _ verily, it is not only inclining, but in fo fit a 


0 in. proportion, and there can be no fitter imagined 
of the to make it, to the umoſt capacity, as well plea- 


with: fant as habitable, For though the courle of the 
11d at ſin be curbed between the tropicks, yet are not 
dried thoſe parts directly ſubject to his perpendicu— 
and lar beams, either uninhabitable, or extremely 
Aards, hot, as the antients fancied: by the teſtimony 


Je of of travellers, and particularly Sir Walter Rawleigh, 


latire the parts under and near the line, being as fruit- 

ful and pleaſant, and fit to make a paradiſe of, as 
rea- any in the world. And that they are as ſuit- 
or if able to the nature of man, and as convenient to 


1 the WW live in, appears from the longevity of the natives; 


1 co- as for inſtance, the Ethiopes, called by the anti- 
the ents Mau, but eſpecially in the Braflians in 


habi- WW America, the ordinary term of whoſe life is a 


For hundred years, as is ſet down by Piſo, a learned 
70uld 9 phy ſician of Holland, who travelled thither on pur- 
0 lels 2 pole to augment natural knowledge, but eſpeci- 
have ally what related to phyſick. And reaſonable it is 
land, W that this ſhould be ſo; for neither doth the ſun lie 
Way, long upon them, their day being but twelve 


dred W hours, and their night as long, to cool and refreth_ 


land, W them: and beſides, they have frequent ſhowers, 


] up and conſtant breezes, or freſh gales of wind from 
Ny the Eaſt. It was the opinion of Aſclepiades, as 


h 18 Plutarch reports, that generally the inhabitants of 


| tants, that had been in fo long extremity of dark- : 


1 


7 
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cold countries are longer-lived than thoſe of hot, do no 
becauſe the cold keeps in the natural heat, as it: the or 
were locking up the pores to prevent its evapo. ten, 0 
ration; whereas in hot regions the heat is eaſily of per 
diſſipated, the pores being large and open to give it more. 
way. Which opinion, becauſe I find ſome learn. prove 
ed men ſtill to adhere to I ſhall produce ſome fur. [thing 
tiber inſtances of Monſieur Rochefort's hiſtory of {MW inequ 


the Antilles iſlands, to confirm the contrary, and there 
to ſhew how often and eaſily we may be deceived, f tempe 
if we truſt to our own ratiocinations, how plauſible are o. 
ſoever, and conſult not experience. 3 that! 
I be ordinary life (faith he) of our Caribbean; ! longe 
is an hundred and fifty years long, and ſometimes chez 


more. There were ſome among them not long! x 
| ; 1 at 


ſince living, who remembered to have ſeen the fir 
Spaniards that boarded America, who we may 
thence conclude, lived to be at leaſt 160 years old. 
The Hollanders who traffick in the Molucca 
iſlands, aſſure us, that the ordinary term of life of 
the natives there is one hundred and thirty years. 
Vincent le Blanc tells us, that in Sumatra, Java, 
and the neighbouring iſlands, the life of the in- 
habitants is extended to 140 years, and that in the 
realm of Caſſuby it reaches 150. Francis Pirara 
promotes the life of the Braſilians beyond the 
term we have ſet it, v. g. to 160 years, or more, and 
fays that in Florida and Jucatan there are men 
found who paſs that age. And it is ſaid, that the A 
French in Laudonier's voyage into Florida, anno de 


1564, faw a certain old man, who affirmed him- n 
ſelf to be three hundred years old, and the father , © 
of five generations; and well he might be of double ob! 
that number. ot 
Laſtly, Mapheous reports, that a certain Benga- by * 
liſe vaunted himſelf to be 335 years old. So 1 
far Mon ſieur Rochefort. Indeed theſe two laſt inſtan- ** 


ces, being perchance ſingular and extraordinary, 
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do not prove the point; for even among us, where 
the ordinary term of life is about threeſcore and 
ten, or fourſcore, there occur ſome rare inſtances 
of perſons, who have lived 130, 140, 150 years and 
F more. 


But the other teſtimonies being general, 
prove it beyond contradiction; neither yet is the 


I | thing itſelf improbable; for there being not fo great 
inequality of weather in thoſe hot countries, as 
there is in cold, the body is kept in a more equal 
= temper, and not having ſuch frequent ſhocks, as 
are occaſioned by ſuch air, and often changes, and 
that from one extreme to another, holds out much 
longer. So we ſee infirm and crazy perſons, when 
they come to be ſo weak as to be fixed to their 
beds, hold out many years, ſome I have heard of, 
that have laid bed-rid 20 years: becauſe in the bed 
they are always kept in an almoſt equal temper of 
heat, who, had they been expoſed to the exceſſes of 

heat and cold, would not probably have ſurvived : 
one. 


Seeing then, this beſt poſture which our reaſon 


could make choice of, we ſee really eſtabliſhed in 
nature, we cannot but acknowledge it to be the iſ- 
ſue of wiſdom, counſel, and providence. 
© over, a further argument to evince this is, that 
though it cannot but be acknowledged, that if the 
ais of the earth were perpendicular to the plane 
of the ecliptick, her motion would be more caſy 
and natural, yet notwithſtanding for the convenien- 
cies fore mentioned, we ſee it is made in an Oy. 
A ng poſture. 


More- 


Another very ab ele and heretofore un- 


þ obſerved convenience of this inclination of the 


= earth's axis, Mr Keill affords us in his Examina- 
= tian of Dr Burnet's Theory of the earth, p. 69, 


There is, faith he, one more [beſides what he 


had mentioned before] conſiderable advantage, 


{ which we reap by the preſent poſition of the earth 


Pa 
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Part 
which I will here inſert, becauſe I do not know, ; 
that it is taken notice of by any; and 1t 1s, that by \ ſo t 

the preſent inclination of the earth's axis to the ed 
plane of the ecliptick, we who live beyond 45 de- Pp 
greecs of latitude, and ſtand moſt in need of it, have .; 
more of the ſun's heat throughout the year than if by 
he had ſhincd always in the equator; that is, if we . | 
take the {um of the ſun's actions upon us both in diſt 
ſummer and winter, they are greater than its heat! 3 
would be if he moved always in the equator; or, 5 "wp 
Which is the fame thing, the aggregate of the ſun's 4 0 
heat upon us white he deſcribes any two oppoſite Fuſeft 
Parallels, is greater than it would be if in thok WW» 
two days he deſcribed the equator ; whereas in Your 
the tortid zone, and even in the temperate, almoſt Elec | 
as far as 45 degrees of latitude, the ſum of the 1 
5 bas 


ſun's heat in ſummer and winter is leſs than it 
| would be, were the axis of the earth perpendi-i 
cular to the plane of the ecliptick ; for the demon. 


time 
ſtration of which 1 refer the rcader to the book 
itſclf. em 


I think (proceeds he) this conſideration cannot pole 
but lead us into a tranicendent admiration of the 5 
divine wiſdom, which hath placed the carth in 
ſuch a poſture, as brings with it ſeveral convenien- ! 
cies bey ond what we can eaſily diſcover without! 
ſtudy and application; and I make no queſtion, MW 
but if the reſt of the works of nature were well 
oblerved, we ſhould find ſcveral advantages which 
accrue to us by their preſcat conſtitution, which 
are far beyond the uſes of them that are yet diſco- 
vered; by which it will plainly appear, that God 
hath choſn better for us than we could have done 
for ourſelves. | 5 

If any man ſhould objea and fay, it ould be pon 
more convenient for the inhabitants of the earth if | Jeſs 
the tropicks ſtood at a greater diſtance, and the {MW . - 
tun moved farther northward and ſouthward, tor WM was 
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0 the north and ſouth parts would be relieved, and 
not expoſed to ſo extreme cold, and thereby rendered 


J vninhabitable, as now they are. 


To this I anſwer, that this would be more incon- 


voenient to the inhabitants of the earth in general, 
and yet would afford the north and ſouth parts 
bat little more comfort; 
diſtances between the Tropicks were enlarged, 
much would alſo the Artick and Antartick Areſes 
be cularged too; and fo we here in England, and 


for then as much as the 


o 


ſo on northerly, ſhould not have that grateful and 


; © uſcful ſucceſſion of day and night, but proporti- 


© onably to the ſun's coming towards us, fo would 
our days be of more than twenty- four hours 
length; and according to his recels in winter, our 


3 Inishts proportionable; which how great an incon- 


venience it would be, is eaſily ſeen: Whereas now 
% the whole latitude of the earth, which hath at any 


book © time above twenty-four hours day, and twenty- 
oK 


: 5 compariſon of the whole bulk, as lying near the 
noi Poles; and yet neither is that part altogether un— 


uſeful, for in the waters there live filhes, which 


other where are not obvious; ſo we know the chick 


15 uhale-fiſhing is in Greenland; yea, and not only 


four hours night, is little and inconſiderable in 


fich, but great variety of water fowl, both whole 


© and cloven footed, frequent the waters, and feed 
7 there, breeding allo on the cliffs by the ſea-ſide, as 
they do with us; the figures and deſcriptions of 


a great many whereof are given us by Martin in 
bis voya ge to Spitzberg, or Greenland; and on the 
land, bears. and foxes, and deer, in the moſt nor- 
dberiz country that was ever yet touched; and doubt- 
leſs, if we ſhall diſcover further to the very North 
Pol e, we ſhall find all that tract not to be vain, ule- 
mn or unoccupied, 
| Thirdly, The third and laſt thing I propoſed 

Was, the conſtitution and confiltency of ihe parts 
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of the carth. And firſt, admirable it is that the 
waters ſhould be gathered together into ſich great 
conceftacula, and the dry land appear; and though 
we had not been aſſured thereof by divine revel. 
tion, we could not in reaſon but have thought ſuch 
a diviſion and ſcparation to have been the work 
of Omnip otecuch, ou infinite Wiſdom and Good- 
neſs; for in this condition the water nourithes 
and maintains innumerable multitudes of various 
kinds of fiſhes, and the dry land ſupports and 
fecds as great variety of plants and animals, which 
have their firm footing and habitation; whereas 
had all been earth, all the ſpecies of fiſhes had 
becn loſt, and all thoſe commoditics which the 
Water affords us; or all water, there had been no 
living for plants, or terreſtrial animals, or man 
1 and all the beauty, glory and variety of 
this inferior world had been gone, nothing being 
to be fecn, but one uniform dark body of water; 
dr had all deen mixed and made up of water and 
earth into one body of mud and mire, as one 
would think ſhould be molt natural; for why ſuch 
a ſeparation as at preſent we find ſhould be made, 
no account can be given but providence; I fay, 
had ail this globe been mire or mud, then could 
there have been no poſſibility for any animals at all 
to have lived, excepting ſome few, and thoſe very 
dull and inferior ones too. That therefore the earth 
ſhould be made thus, and not only fo, but with fe 
great variety of parts, as mountains, plains, val- 
lies, ſand, gravel, lime, ſtone, clay, marble, 
argilla, &c. which are fo delectable and pleaſant, 
an 1d 4 kewile ſo uſcful and convenient for the breed- 
ing and living of various plants and animals, ſome 

alfectir 9 monntains, ſome plains, ſome voallies, 
ſome watcry places, fome ſhade, * ſun, ſome 
clay, ſome ſand, ſome gravel, &. That the 
carth ſnhould be ſo figured as to have mountains in 
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the mid-land parts, abounding with ſpriogs of wa- 
ter, pouring down ſtreams and rivers for the ne- 
ceſſitics and conveniencies of the inhabitants of the 
lower countries, and that the levels and plains 
ſhould be formed with fo eaſy a declivity as to caſt 

of the water, and yet not render traveiling or 
tilage very difficult or laborious; thele things, I 
ſay, muſt needs be the reſult of counſel, wiſdom, 
and deſign; eſpecially when (as I ſaid before) not 
that way which ſeems more facile and obvious to 
chance is choſen, but that which is more difficult 
and hard to be traced, when it is moſt convenient 
and proper for thoſe nobler ends and deſigus which 
were intended by its wiſe Creator and governor, 
Add to all this, that the whole dry land is, for the 
moſt part, covered over with a lovely carpet of 
green graſs, and other herbs, of a colour not 


only moſt g grateful and agreeable, but moſt uſcful 
and ſalutary to the eye; and this alſo decked and 


adorned with great variety of flowers of beautiful 
colours and figures, and of moſt pleaſant and fra- 
grant odours, for the refreſhment of our ſpirits 
and our innocent delight; as alſo with beautiful 
ſhrubs and ſtatcly trees, affording us not only plea- 
{ant and nouriſhing fruits, many liquors, drugs, 
and good medicines, but timber, and utenſils for 
all ſorts of trades and the conveniences of man; 
out of many thouſands, of which we will only juſt 
name a few, leſt we ſhould be tedious and too bulky. 

Firſt, The cocoa, or coker-nut tree, that ſup- 
plies the Indians with almoſt whatever they ſland 
in need of, as bread, water, wine, vinegar, bran 
dy, milk, oil, honey, ſugar, needles, thread. 
linen, clothes, cups, ſpoons, beſoms, baſkets, pa- 
per, maſts for ſhips, fails, cordage, nails, coverings 
for their houſes, &c. which may be ſeen at large in 
the many printed relations of voyages and travels 
to the Eaſt- Indies, but moſt faithfully in the Hor» 
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tus Malabaricus, publiſhed by that immortal patron 


of natural learning, Henry Van Reede Van Drae. 
| kaſtein, who has had great commands and em. 
ploys in the Dutch colonies. 

Secondly, The Aloe Muricata, vel Aculeata, 
which yields the Americans every thing their ne. 
ceſſities require, as fences and houſes, darts, wea- 
pons, and other arms, ſhoes, linen, and clothes, 


needles and thread, wine and honey, belides many 


utenſils; for all which Hernandes, Garcililaſſo de la 
Vega, and Margrave, may be conſulted. 

Thirdly, The Bandura Cingalenſium, called by 
ſome the Priapus Vegetabilis, at the end of whoſe 
leaves hang long ſacks or bags, containing a 
pure limpid water, of great uſe to the natives 
when they want rain for eight or ten months to- 
gether... 

A parallel b to this of the andere my 
learned and worthy friend Doctor Sloane affords us 
in a plant by him obſerved in the iſland of Jamaica, 
and deſcribed by the title of Viſcum Caryophilleides 
Maximum = tripetalo pallide luteo, ſemine fila- 
menteſo, which is commonly called, in that iſland, 
Wild Pine, Philoſoph. Tranſact. No 251, Page 14, 
1 ſhall not tranſcribe the whole deſcription, but 
only that part of it which relates to this particular; 
Yo From the root (which he had deſcribed before) a- 
* riſe leaves on every fide, after the manner of 
„ lecks, or ananas, whence the name of wild-pine, 
* or alocs, being folded or incloſed one with ano- 
ther, each ot which is two foot and an half long, 
and from a three inch breadth at beginning, or 
„ baſe, ends in a point, having a very hollow or 
% concave inward {ide, and a round or convex out- 
* ward one: ſo that by all their hollow fides is 
“ made within a very large preſervatory ciſtern or 
baſin, fit to contain a pretty quantity of wa— 
'«* ter, which in the rainy ſeaſon falls upon the ut- 
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ee moſt parts of the ſpreading leaves, which have 
ee channels in them, conveying it down to the ciſ- 
Ec tern where it is kept, as in a bottle, the leaves, 
Ec after they are ſwelled out like a bulbous root 
to make the bottle, bending inward, or coming 
« again cloſe to the ſtalk, by that means hindering 
« the evaporation of the water, by the heat of the 
« ſun-beams. e e 
In the mountainous, as well as the dry low 


N 


woods, in ſcarcity of water, this reſervatory is 
not only neceſſary and ſufficient for the nouriſh- 
ment of the plant itſelf, but likewiſe is very uſe- 
ful to men, birds, and all forts of inſects, whither 
in ſcarcity of water they come in troops, and 
E © {eidom go away without refreſhment. ” 
Captain Dampier, in his voyages, Vol. II. of 
Campeche, tells us, that theſe baſins made of the 
leaves of the wild-pine, will hold a pint and half, 
F © or a quart of water, and that when they find 
E © theſe pines, they ſtick their knives into the 
| © leaves juſt above the roots, and that lets out 
= © the water, which they catch in their hats, as 
„ (faith he) I have done many times, to my great 
„ relief, 1 5 5 


Fourthly, The cinnamon tree of Ceylon, in 


whoſe parts there is a wonderful diverſity: out 
of the root they get a ſort of camphire, and its 
oil; out of the bark of the trunk, the true oll 


of cinnamon; from the leaves, an oil like that of 
cloves; out of the fruit, a juniper oil, with a mix- 


ture of thoſe of cinnamon and cloves; beſides, 


they boil the berries into a ſort of wax, out of 
which they make candles, plaiſters, unguents. 

Here we may take notice of the candle-trees of 
the Weſt-Indies, out of whoſe fruit, boiled to a 
thick fat conſiſtence, are made very good can- 
Us, many of which have been lately diſtributed 
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the leaves are quite different from thoſe of Fe. 
rula's, coming nearer to the Seſeli Ethiopicum Sa. 


he concludes here may be many different ſorts of 


any peculiarity of the plant, but rather from the 
Place and ſituation; of which he writes more at 


| mine. 


nifeſt to mankind the illuſtrious bounty and pro- 
vidence of the almighty and omniſcient Creator, 
towards his undeſerving creatures; as the cotton- 


Jeſuit's. bark- tree; the poppy; the rhubarb; the 


by that moſt ingenious merchant, Mr Charte 1 
Dubois. 1 1 

Fifthly, The fountains, or dropping: Irons, mn 
the iſles of Ferro, St Thomas, and in Guinea 
which ſerve the inhabitants inſtead of rain, and *t 
freſh ſprings: my honoured friend, Dr Tancrediſ 
Robinſon, in a late letter to me, is not of Voſlius' of 
opinion, that theſe trees are of the farulaceo 
kind, becauſe he obſerves, that by the deſcrip. 
tions of cye-witneſſes, and by the dried Apt Y 
ſent by Palidanus to the duke of Wirtenberg | 


4 
8 
8 


licis vel Periclymeni folio: therefore the Doctor ra- 
ther thinks them to be of the laurel-kind, though 


theſe running aqueous - trees: becauſe that phac- 
nomenon does not depend upon, or proceed from 
large, in a. letter printed | in another diſcourſe of 

Sixthly, and Laſtly, We will only mention the 


names of ſome other vegetables, which, with eigh- 
teen or twenty thouſand more of that kind, do ma- 


trees, the manyoc, or caſava; the potatoe; the 


ſcammony; the jalap; the coloquintida the Chi- a 
na; ſarſa; the ſerpentaria virginiana, or ſnake- I (as 
weed; the niſi, or genſeg; the numeroſe balſom, MW... 
and gum- trees; many of which are of late much re. 
Illuſtrated by the great induſtry and {kill of WE i 
that moſt diſcerning botaniſt, Dr Leonard Pluke- RY 
net, Of what preat uſe all theſe, and innumer- ag 


able other plants, are 10 mankind in the ſeveral 
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Parts of life, few or none can be ignorant; beſides 

Ihe known uſes in curing diſeaſes, in feeding 
Ind clothing the poor, in building, in dyeing; 
n all mechanicks there may be as many more not 

pet diſcovered, and which may be reſerved on pur- 

poſe to exerciſe the faculties beſtowed on man, to 
3 ad out what is neceſſary, convenient, pleaſant, Or 

profitable to him. 

Io ſum up all in brief: this ter raqueous globe, 
D ve know, is made up of two parts: 
dere 1. A thin and fluid, 


; 7 E 2, A firmand conſiſtent. 

1 N I The former, called by the name of water; the 
_ n Yatter, of earth, or dry land. The land, being the 
28 5 | more denſe and heavy body, doth naturally de- 
6 ſcend beneath the water, and occupy the lower 
ron! J place; the water aſcends and floats above it. But 


Eve fee that it is not thus: for the land, though 
the more heavy, is forcibly and contrary to its na- 
ture ſo cievated, as to caſt off the water, and ſtand 
Ebove it, being (as the Plalmiſt phraſes it) founded 
Eupon or above the ſeas, and eftabliſhed above the 
ade, Palm xxiv, 2. and this in ſuch manner, 
Shit not only one ſide of the globe, but on all 


0 | Hass s, thcre were probably continents and iſlands, 
{i Eraifed tn equally as to counterbalance one another 
nas, the water flowing between them, and filling the 


tha hollow and depreſſed places; neither was the dry 
7 und only raiſed up, and made to appear, but ſome 
For parts (which we call mountains) were highly ele- 
” [ vated above others, and thoſe ſo diſpoſed and ſituated 


lake · WW 
re (as we have ſhewn) in the mid-Jand parts, and in 
rich continued chains running Eaſt and Weſt, as to 


26" render all the earth habitable, a great part where- 
y of otherwiſe would not have been ſo; but the Tor- 


_ rid Zone mult indeed have been ſuch a place as the 
vera! antients fancied it, uninhabitable for heat. Let us 


aow conſider how much better it is that the dry 


cipline, as may be gathered from that they are not 


dull and imperfect, the element of water being 
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land ſhould be thus raiſed up, and the globe Maso 
vided almoſt equally between earth and water "nd ſtat 


than that all its ſurface ſhould be one uniforn | 
and dark body of water; I ſay water, becauſe thy 
naturally occupies the ſuperior place, and ny 
earth; for were it all water, the whole beauty d 
this inferior world were gone; there could be nol The 


ſuch pleaſant and delicious proſpects as the carth provid: 
now affords us; no diſtinction, and grateful v., Ind do 
riety of mountains and hills, plains and valſie, N pe as f 


rivers and pools, and fountains; no ſhady woods But 
ſtored with lofty and towering trees for timber Wy, ſon 


lowly and more ſpread ones for ſhade and fruit; of no 
amiable verdure of herbs, beſpangled with an in. proofs 
finite variety of ſpecious and fragrant flowers; for heap | 


thoſe plants that grow at the bottom of the {, 
are, for the moſt part, of a dull, ſullen, and dirty neceſſ 
olive colour, and bear no flowers at all; inſtead . 

of the elegant ſhapes and colours, the ſagacity and and c 
docility of ingenious beaſts and birds, the muſical and r 
voices and accents of the aerial choriſters, thr at les 
had been nothing but mute, and ſtupid, and indocie in p! 
fiſhes, which ſeem to want the very ſenſe of di- i. 


vocal, and that there appear in them no organs oi 
hearing, it being alſo doubtful whether the element 
they live in be capable of tranſmitting ſounds; the 
beſt ſenſe they have, even their fight, can be but 


ſemi-opaque, and reflecting a good part of the beams 
of light; the moſt noble and ingenious creatures 
that live there, the cetaceous kind, being near a- bin 
to terreſtrial animals, and breathing in the ſame 
element, the open air. Had, I ſay, all been 
water, there had been no place for ſuch a crea- 
ture as man, as we ſee there is no ſuch there; there 
is no buſineſs for him, no ſubje&t to employ his 
art and faculties, and conſequently there could be 
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ffects of them; no ſuch things as houſes and cities, 
End ſtately edifices; as gardens and orchards, and 
valks, and labyrinths, as corn- fields and vine- 
wards, and the reſt of theſe ornaments, wherewith 
the wit and induſtry of man hath embelliſned the 


ty dorlxd. EE 
be ng Theſe are great things, and worthy the care and 
cart providence of the Creator; which whoſo conſidereth, 
and doth not diſcern and acknowledge, muſt needs 


be as ſtupid as the earth he goes upon. 


00d; But becauſe mountains have been looked upon 
nber by ſome as warts, and ſuperfluous excreſcences, 
t; no of no uſe or benefit; nay, rather as ſigns and 
H 1s proofs that the preſent earth is nothing elſe but a 
; tor heap of rubbiſh and ruins, I ſhall reduce and de- 
| lea, monſtrate in particulars the great uſe, benefit, and 
dirty neceſſity of them. EE 

ſtead I. They are of eminent uſe for the production 


and and original of ſprings and rivers: Without bills 


cal and mountains there could be no ſuch things, or 
hae at leaſt but very few; no more than we now find 


not indeed we might have torrents and land- foods, 
of WW and perhaps ſometimes great inundations; but in 


cnt WW ſummer nothing but ſtagnating water, reſerved ia 


the W pools and ciſterns, or drawn up out of deep wells; 
but but as for a great part of the earth (all lying within 


ing or near the tropicks) it would neither have rivers, 


ms nor any rain at all; we ſhould conſequently loſe 
cs WF all thoſe conveniencies and advantages that rivers 


in afford us, of fiſhing, navigation, carriage, driv- 
ne ing of mills, engines, and many others. This 


cn W end of mountains I find aſſigned by Mr Edmund 
2 Hally, a man of great ſagacity and deep inſight 
e into the natures and cauſes of things, in a diſ- 
is courſe of his publiſhed in the Philgſaph. Tranſact. 
x Numb. 192. in theſe words: This, if we may 


"cu: in plain and level countries, that is, fo few, that 
di it was never my hap to ſee one; in winter time 
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« allow final cauſes [Hardiment, the thing is cle; 
© pronounce boldly, without any ifs or ands] thi 
* ſeems to be one deſign of the hills, that their ridy 
& es being placed thro” the midſt of their continent; 
might ſerve as it were for alembicks, to diſtil freſh 
& water for the uſe of man and beaſt; and the 
« heights to give a deſcent of thoſe ſtreams; to ru 
« gently, like ſo many veins of the microcoſm, to ba 
„ the more beneficial to the creation.“ by bich, 
II. They are of great uſe for the generation e, t 
and convenient digging up of metals and minerals he iſh 
which how neceſſary inſtruments they are of culo" al 
ture and civility, I have before ſhewn; theſe we ent ta 
ſee are all digged out of mountains, and I douht 42nd ® 
whether there is or can be any generation of then ts 
in perfectly plain and level countries; but if there of the 
be, yet could not ſuch mines, without great pains felteor 


zuſſex, 
ca On 

yn the. 
und bel 


and charges, if at all, be wrought; the dels, V. 
would be ſo flown with waters (it being impol- 1983} 
ſible to make any addits or ſoughs to drain them) ape 
that no gins or machines could ſuffice to lay and diffe 
keep them dry. | | grea 
III. They are uſeful to mankind 1 in affording them [Not 


convenient places for habitation, and ſituations off N 
houſes and villages, ſerving as ſkreens to keep offi 1 
the cold and nipping blaſts of the northern and 22 
eaſterly winds, and reflecting the benign and | ck 
cheriſhing ſun-beams, and fo rendring their habi- 5 
tation both more comfortable and more chearly in eſt 
winter; and promoting the growth of herbs and Pl 
fruit trees, and the maturation of their fruits in | Gy 
ſummer ; beſides caſting off the waters, they lay '* 
the gardens, yards, and avenues to the houſes . © 
dry and clean, and fo as well more ſolitary as more . 
elegant; whereas houſes built in plains, unleis © 
ſhaded with trees, lie bleak, and expoſed to wind 0 
and weather, and all winter are apt to be grievoully 
_ annoyed with mire and dirt. 
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IV. They are very ornamental to the earth, 
Fording pleaſant and delightful proſpects, both, 
. To them that look downwards from them upon 
2 ſubjacent countries; as they mult needs ac- 
Powledge who have been but on the downs of 
zuſſex, and enjoyed that raviſhing proſpect of the 
ea on one hand, and the country far and wide 
dn the other, And, 2. To thoſe that look upwards, 
Ind bchold them from the plains and low grounds, 
Which, what a refreſhing and pleaſure it is to the 
Rye, they are beſt able to judge who have lived in 
ie iſle of Ely, or other level countries, extending 
Won all {ides farther than one can ken; or have been 
out far at ſea, where they can ſee nothing but ſky 
land water. That the mountains are pleaſant ob- 
jects to behold, appears, in that the very images 
ſof them, their draughts and landikips, are ſo much 
Iclteemed. 

V. They ſerve for the production of great va- 
'Wricty of herbs and trees; for it is a true obſerva- 
tion, that mountains do eſpecially abound with 
different ſpecies of vegetables, becauſe of the 
great diverſity of ſoils that are found there, every 
vertex or eminency almoſt affording a new kind. 
Now theſe plants ſerve partly for the food and ſuſ- 
| tenance of ſuch animals. as are proper to the 
mountains, partly for medicinal uſes, the chief phy- 
ſick herbs and roots, and the beſt in their kinds, 
growing there; it being remarkable that the great- 
eſt and moſt Juxuriant ſpecies in moſt genera of 
plants are natives of the mountains; partly alſo for 
the exerciſe and diverſion of ſuch ingenious and 
| induſtrious perſons, as are delighted in ſearching 
out theſe natural rarities, and obſerving the out- 
| ward form, growth, natures and uſes of each ſpe- 
{ cies, and reflefting upon the Creator of them his 


nd due praiſes and benedictions. 
lyk YE They {erve for the harbour, entertainment, 


"So 


Ing them, like alembick heads, into water, and 
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and maintenance of various animals, birds, beaſl;M 
and inſets, that breed, feed, and fiequent there f 
for the higheſt tops and pikes of the Alps then 
felves are not deſtitute of their inhabitants; the 
bex, or ſtein· buck, the rupicapra, or chamois, among 
_ quadrupeds ; the lagopus among birds; and 
my ſelf hive obferved beautiful papilios, and ſtot 
of other inſccts, upon the tops of ſome of the Al. 
pine mountains. Nay, the higheſt ridges of many off 
thoſe mountains ſerve for the maintenance off 
cattle for the ſervice of the inhabitants of the va 
lies; the men there, leaving their wives and 
younger children below, do not, without ſome 
difficulty, clamber up the acclivities, dragging their 
Kine with them, where they feed them, and milk 
them, and make butter and cheeſe, and do all the 
dairy: work, in ſuch ſorry hovels and ſheds as they -* 
build there to inhabit in during the ſummer months; 
this I myſelf have ſeen and obſerved in Mount Ju. : 
fa, not far from Geneva, which is high enough to 
retain {now all the winter. | 5 
Tue ſame they do alſo in the Griſons country, 
Which is one of the higheſt parts of the Alps; tra- 
velling through which, I did not ſet foot off ſhow 
for four days journey, at the latter end of 
March. 

VII. Thoſe long ridges id chains of lofty and 
topping mountains, which run throngh the whole 
continents Eaſt and Weſt, (as I have elle where ob. 
ſerved) ſerve to ſtop the evagation of the vapours 
to the North and South in hot countries, condenſ— 


ſo by a kind of external diſtillation giving original 
to ſprings and rivers; and likewiſe by amaſſing, 
cooling, and conſtipating of them, turn them into 
rain; by thoſe means rendering the tervid regions 
. of the Torrid 7255 habitable, 


in the CREATION. 18 5 
This diſcourſe concerning the uſe of mountains, 
have made uſe of in another“ treatiſe; but be- 
uuſe it is proper to this place, I have (with ſome 

alterations and enlargements) here repeated it. 
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amon 1 

and i I had almoſt forgotten that uſe they are of to 
1 ankind, in ſerving for boundaries and defences 
he A. to the territories of kingdoms and common- 


Wwealths. | 

A ſecond particular I have made choice of more 
exactly to ſurvey and conſider, is the body of man; 
wherein I ſhall endeavour to diſcover ſomething of 


ſome the wiſdom and goodneſs of God: Firſt, by mak- 
tber ing ſome general obſervations concerning the body. 
mil; Secondly, by running over and diſcourſing upon its 
the principal parts and members. 
they . Then, in general, 1 fay, the wiſdom and good- 
the. neſs of God appears in the crect poſture of the bo- 
Ju- dy of man, which is a privilege and advantage gi- 
h to ven to man above other animals; but though this 
be ſo, yet I would not have you think that all the _ 
try, particulars I ſhall mention are proper only to the 
tra. body of man, diverſe of them agreeing to many 
ow other creatures. It is not my buſineſs to conſider 
of only the prerogatives of man above other animals, 
but the endowments and perfections which nature 
nd hath conferred on his body, though common to 
ole them with him. Of this erection of the body of 
bb. man the antients have taken notice, as a par cular 
irs gift and favour of God. | 
11- 
1d Pronaque cum ſpectent 3 cactera terram, 
a] Os homini ſublime dedit, coelumque tueri 
7, Fuſjit, et erectos ad Ydera tollere vultus. 
0 | | Ovid. Metam. 1. 
8 


3 Les him, Tully i in | his ſecond book, De 
Nat. Deorum, 
The diſſolution of the world. 
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Ad . providentiam naturae tam diligenten 
Famque ſolertem adjungi multa poſſunt, e quibus in. 
teligatur quantae res hominioeus a Deo, quamque exi. 
miae tributae ſunt, qui primum eos humo excitatog 
celſcs et ereflos conſtituit, ut Deorum cognitimen = 
coelum intucntes capere Polſſent. Sunt enim e terra h. 
homines, non ut incelae atque habitatores, ſed quai 
ſpedtatores ſuperarum rerum atque coeleſtium, qu. 
rum ſpetacutum ad nullum aliud genus animantiun . 
| Penne: 

Man being the only creature in this 3 
world made to contemplate heaven, it was conve- 
nient that he ſhould have ſuch a figure, or ſitus of 
the parts of his body, that he might conveniently 
look upwards, But to ſay the truth in this reſpe& 
of contemplating the heavens, or looking upwards, ! 
do not fee what advantage a man hath by this erec- 
tion, above other animals, the faces of moſt of them 
being more ſupine than ours, which are only perpen- 
dicular to the horizon, whereas ſome of theirs ſtand 
reclining; but yet two or three other advantages we 
| Have of this erection, which I ſhall here mention. 

Firſt, It is more commodious for the ſuſtaining 
of the head, which being full of brains, and very 
heavy (the brain in man being far larger. in pro- 

ortion to the bulk of his body, than in any other 
animal) would have been very painful and weari- 
fome to carry, if the neck had lain parallel or in- 
clining to the horizon. 

Sccondly, This figure is moſt convenient for 
proſpect, and looking about one; a man may ſee 
further bcfore him, which is no ſmall advantage 
for avoiding danger, and diſcovering whatever he 
ſearches after. | 

Thirdly, The c conveniency of this ſite of our 
bodies will more clearly appear, if we conſider 
what a pitiful condition we had been in, if we had 
been conſtantly neceſſitated to ſtand and walk upon 
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In four ; man being, by the make of his body, of 
ll quadrupeds (for now I muſt compare him with 

them) the moſt unfit for that kind of inceſ/us, as I 

mall ſhew anon; and beſides that, we ſhould have 

Wanted, at leaſt in a great meaſure, the uſe of our 
hand, that invaluable inſtrument, without which he 
had wanted molt of thole advantages we enjoy as 

ET reaſonable creatures; as I ſhall more particularly 
demonſtrate afterwards, 


But it may be perchance objected by ſome, that 


nature did not intend this erection of the body, 
but that it is ſuperinduced and artificial; for that 
children at firſt creep on all four, according to that 
of the poet; N 


Nox quadrupes, rituque tulit ſua membra fera rim. 


Ovid. 
To which I anſwer, that there is ſo great an 
incquality in the length of our legs and arms, as 
would make it extremely inconvenient, if not im- 
poſlible for us to walk upon all four, and ſet us al- 
moſt upon our heads; and therefore we ſee that 
children do not creep upon their hands and feet, 
but upon their hands and knees; fo that it is plain 
that nature intended us to walk as we do, and not 


upon all tour. 5 e 
2. I argue from the ſitus, or poſition of our faces; 


| for had we been to walk upon all four, we had been 


the moſt prone of all animals, our faces being pa- 


rallel to the horizon, and looking directly down- 


wards. 5 | Di 
3. The greatneſs and ſtrength of the muſcles of 
the thighs and legs above thoſe of the arms, is a 
clear indication that they were by nature intended 
for a more difficult and laborious action, even the 
moving and transferring the Whole body, and that 


. ͤ—U—4——d ———— 2 


paring the ſame joints (for the firſt and uppermoſ 


well as a man's knees, which anſwer to it, being 


ſtrate that this ere& poſture of the body of man 


_ of I ſhall give the reader out of the ingenious Dr 
Tyſons Anatomy of the Orang-Outang, or Pigmie, 


rity to man, that the pericardium, or bag that in- 
 _ Cloſes the heart, ſhould be faſtened to the Dia- 
phragm. Veſalius tells us { De Corporis Humani 


nervea circulo validiſſime amploque admodum ſpatio 
connaſcitur, quod haminibus eft peculiare. The 


© which is peculiar to mankind.” So Blancardius, 
Anat, Refermat, cap. 2. p. 8. Homo prae catteris 


| | | = 7 t Il. 
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motion to be ſometimes continued for a great wh n in 
together. . atio al 
As for that argument taken from the contra to bir 
flexure of the joints of our arms and legs to thut eric 
of quadrupeds, as that our knees bend forward 
whereas the ſame joint of their hind legs bend 
backward ? and that our arms bend backward, | 
whereas the knees of their fore legs bend forward; WW 
although the obſervation be as old as Ariſtotle, be. 
cauſe I think there is a miſtake in it, in not com. 


Joint in a quadruped's hind legs bends forward ag 


the uppermoſſ joint of our legs, and the like ma. We 
tatis mutandis may be ſaid of the arms) I ſhall not vi 
inſiſt upon it. „„ 

Another particular which may ſerve to demon- 
was intended and deſigned by the wiſe and good 
author of nature, is the faſtening of the cone of 
the pericardium to the midriff; an account where- 


Pe 496. % . 
Veſalius, ſaith he, and others make it a peculia- 


Fabrica, lib. 6. cap. 8. Caeterum involucri mucrs, 
et dextri igſius lateris egregia portio ſepti tranſverſi 


* point of the pericardium, and a very conſiderable 
portion of its right ſide is moſt firmly faſtened to 
the nervous circle of the midriff for a large ſpace, 


auimalibus hoc peculiare habet, quod cus pericar- 


4 
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i um fe ti tranſverſi medio ſemper accreſcat, cum 
n in quadrupedum genere liberum et aliquanto 
1 Palio 4b 1% remotum fit : © Man hath this peculiar 
do him, and different from other animals, that his 
| Leeren doth always grow to the middle of 
dhe midriff; whereas in the quadruped kind it is 
free, and removed ſome diſtance from it. 

= The pericardium in man is therefore thus faſt- 
Wened, that in expiration it might aſſiſt the diaſtole 
Jof the diaphragm: for otherwiſe the liver and 
boah being ſo weighty, they would draw it 
. don too much towards the abdomen, lo that, upon 


not e ſufficiently into the thorax, ſo as to 
J cauſe a ſubſidency of the lungs by leiſening the ca- 
rity there. In quadrupeds there is no need of this 
adheſion of the pericardium to the diaphragm; 
for in them, in expiration, when the fibres of the 
7 diaphragm are relaxed, the weight of the viſcera 

of the abdomen will eaſily preſs the diaphragm 
up into the cavity of the thorax, and ſo perform that 
ſer vice; beſides, were the pericardium faſtened to 
. the diaphragm in quadrupeds, it would hinder 
its ſyſtole in inſpiration, or its deſcent downwards 
upon the contraction of its muſcular fibres; and 
the more, becauſe the diaphragm being thus tied 
up, it could not then ſo freely force down the 
weight of the viſcera, which are always preſling 
upon it, and conſequently not ſufficiently dilate the 
cavity of the thorax, and therefore muſt hinder 
their inſpiration, Thus we ſee how neceſſary it is, 
that in man, the pericardium ſhould be faſtened to 
the diaphragm, and in quadrupeds how inconve- | 
nient it would be. And ſince we find this diffe- 
© rence between the hearts of brutes and men in 
this particular, how can we imagine but that it 
© muſt needs be the effect of wiſdom and deſign, 
© and that man was intended by nature, to walk 
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** erect, and not upon all four, as quadrupeh 
«® do?” FE. 


art II 
5 | RS RE. 

II. The body of man may thence be proved t the 
be the effect of wiſdom, becauſe there is nothing and o © 
in it deficient, nothing ſuperfluous, nothing but nlentif 
hath its end and uſe, So true are thoſe maxim Nas fit 
we have already made uſe of : Natura nihil facit Nag pr 
Jruſtra, and Natura non abundat in ſuperfluis, net Wilts, 
deficit in neceſſariis. No part that we can wel N hplarce! 
« ſpare. The eye cannot ſay to the hand, I have che far 
* no need of thee; nor the head to the feet, I have Wt of we 
no need of you,” 1 Cor. xii. 21. that I may u- papst 
ſurp the Apoſtle's ſimilitude. 5 ment 
The belly cannot quarrel with the members, nor the fe 
they with the belly for her ſeeming ſloth; as they Hi: 
provide meat for her, ſo ſhe concocts and diſtributes . faces 
it to them; only it may be doubted to what uſe a or: 
the paps in men ſhould ſerve. I anſwer, partly for the 
ornament, partly for a kind of conformity be- not 
tween the ſexes, and partly to defend and cheriſh 


in u 
the heart; in ſome they contain milk, as in a Da- bur 
niſh family we read of in Bartholine's Anatomical bac 


Obſervations ; however, it follows not that they, 

or any other parts of the body, are uſcleis, becauſe 
We are ignorant, „ A 

I have lately met with a ſtory in Signior Paulo 

Boccone's Natural Obſervations, printed at Bologna 

in Italy, 1684, well atteſted, concerning a country- 
man, called Billardino di Billo, living in a village 

belonging to the city of Nocera in Umbria, called 


ane 
ba. 
nk 


Somareggio, whoſe wife dying, and leaving a MW | 
young infant, he nouriſhed it with his own milk. 


This man, cither becauſe in the ſmall village where 8 
he lived there was not a wet nurſe to be had, or 
becauſe he was not able to hire one, took the child, 
and applying it to his own boſom, and putting 
the nipples of his breaſts into its mouth, invit— 
ed it to ſuck, which the infant did, and after 


5 

* 

yas 
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ivers times drawing, fetched ſome milk; where- 
Nat the father encouraged, continued to apply it, 
End fo after a while it brought down the milk fo 
plentifully as to nouriſh it for many months, till it 
Vas fit to be weaned. Hereupon my author, hav- 
ing proved by ſufficient authority of able anato- 
miſts, ſuch as Franciſcus Maria Florentinus, and 


4 Marcellus Malphigius, that the paps of men have 


the ſame ſtructure, and the ſame veſſels, with thoſe 


of women, concludes, that nature hath not given 
paps to men, either to no purpoſe, or for mere orna- 
ment; bur, if need requires, to ſupply the defect of 


© the female, and give ſuck to the young. 


Had we becn born with a large wen upon our 
faces, or a Bavarian poke under our chins, or 
a great bunch upon dur backs like camels, or any 
the like ſuperfluous excreſcency, which ſhould be 


J 
+” 
5 


not only uſeleſs but troubleſome, not only ſtand us 
in no ſtead, but al! be ill favoured to behold, and 
| burdenſome to carry about; then we might have 
had ſome pretence to doubt whether an intelligent 
and bountiful Creator had been our architect: For 
had the body been made by chance, it muſt in all 


likelihood have had many of theſe ſuperfluous and - 
unneceſlary parts. | | 

But now ſeeing there is none of our members 
but hath its place and uſe, none that we could 
ſpare, or conveniently live without, were it but 
thoſe we account excrements, the hair of our 
heads, or the nails on our fingers ends; we mult 
nceds be mad or ſortiſh, if we can conceive any 
other than that an infinitely good and wite God was 
our author and former. „„ . 

ill We may fetch an argument of the wiſdom 
and providence of God from the convenient ſitua 
tion and diſpoſition of the parts and members of our 
bodies; they are ſeated moſt conveniently for uſe, 
for ornament, and for mutual afliſtance ! 
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Firſt, For uſe. So we ſee the ſenſes of fu b 
eminent uſe for our well-being, ſituate in the head FX 
as centinels in a watch-tower, to receive and c 
vey to the foul the impreſſions of external objeci 
Senſus autem interpretes ac nuntii rerum in capi 
tanguam in arce mirifice ad uſus neceſſarios et fun 
et collocati ſunt. Cic. de Nat. Deorum. The eye 
can more eaſily ſee things at a diſtance, the ea 
receive ſounds from afar: How could the eye hav 
been better placed, either for beauty and orna. 
ment, or for the guidance and direction of the 
whole body? As Cicero proceeds well, Nam ocul 
tanguam ſpeculatores altiſſimum locum obtinent, 
ex quo plurima conſpicientes funguntur ſuo mune- 
re: Et aures quae ſonum recipere debent, qui na- 
ura in ſublime fertur, recte in altis corporum par. 
tibus collocatae ſunt; itemque nares, eo quod am. 
nis odor ad ſuperiora fertur, recte ſurſum ſunt. © For 
« the eyes like ſentinels, occupy the highelt place, 
from whence ſeeing many things, they perform 
% their functions; and the cars, which are made for 
« the reception of ſounds, which naturally are car- 
* ried upwards, are rightly placed in the upper- 
« molt parts of the body; alſo the noſtrils, becauſe 
all odours aſcend, are fitly ſituate in the ſuperior 
« parts,” 1 might inſtance in the other members: 
How could the hands have been more conveniently 

placed for all forts of exerciſes and works, and for 
the guard and ſecurity of the head and principal 
parts? the heart, to diſpenſe life and heat to the 

whole body, viz. near the centre; and yet becauſe 
it is harder for the blood to aſcend than deſcend, 


ſomewhat nearer the head. It is alſo obſervable, 10 
that the ſinks of the body are removed as far from p, 
the noſe and eyes, as may be, which Cicero takes or 
notice of in the fore · mentioned place: Ut in ae- 25 
dificiis architecti avertunt ab oculis et naribus do- 17 


minorum ea quae profluentia neceſaria efſent tetri 
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. | be aliquid habitura ; Sic natura res miles procul 
hg 4 amandavit a ſenſibus. 

1 
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Secondly, For ornament : What could have been 


ea 7 better contrived, than that thoſe members which are 


pairs, ſhould ſtand by one another in equal altitude, 


and anſwer on each ſide one to another? And, 
Jai 
ſhewed how the eye ſtands moſt conveniently for 
E guiding the hand, and the hand for defending the 
E cye; and the like might be ſaid of the other parts, 
hey are ſo ſituate, as to afford direction and help one 
to another. This will appear more clearly, if we i- 
[ magine any of the members ſituate in contrary pla- 
ces or poſitions. Had a man's arms been fitted only 
to bend backwards behind him, or his legs only to 
move backwards, what direction could his eyes then 
have afforded him in working or walking? Or how 
could he then have fed himſelf? Nay, had one arm 
been made to bend forward and the other directly 
backward, we had then loſt half the uſe of them, 
ſince they could not have aſſiſted one the other in 
any action. Take the eyes, or any other of the or- 


Thirdly, For mutual aſſiſtance. We have before ; 


gans of ſenſe, and ſee if you can find any fo conve- 


nient a ſeat for them in the whole body, as that they 
now poſſefs. „ 6 


IV. From the ample proviſion that is made for 


the defence and ſecurity of the principal parts; 
| thoſe are, 
1 of live and vegetation, Officina ſpirituum vitali- 
| um, principium et ſons caloris nativi, lucerna hu- 
| midi radicalis; and that I may ſpeak with the 
| chymiſts, Ipſe fol microcoſmi, © the very ſun of the 

| © microcoſm, ” or little world, in which is con- 
| tained that vital flame, or heavenly fire, which 
| Prometheus is fabled to have ſtole from Jupiter ; 


1. The heart, which is the fountain 


or, as Ariſtotle phraſes it, that aizxoyo» 76 10 
Divinum quid reſpendens elemen- 
more ſecurity is ſituate in 
R | 


ET)AVQV. Or Xe. 


4 


animal ſpirits, the chief ſeat and palace- royal d 
the foul; upon whole ſecurity depends whatever 
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the centre of the trunk of the body, covered fir hakin 


with its own membrane, called pericardium, lodge rom! 


within the ſoft bed of the lungs, encompaſſed rout bemle 
with a double fence, (I.) Of firm bones or ribs, nutrit. 
bear off blows: (2.) Of thick muſcles and king H PrePar 


| beſides the arms conveniently placed, to fence H gutes 


any violence at a diſtance, before it can approacMt + 


to hurt it. 2, The brain, which is the prin. W uct al 


b think 
W breat! 


ple of all ſenſe and motion, the fountain of 
| whicl 


& 


N 


privilege belongs to us as ſenſitive or rational cre and: 


tures. This, I fay, being the prime and immediate ſigni 
organ of the ſoul, from the right conſtitution ©” 
whereof proceeds the quickneſs of apprehenſion, MW uſed 
acuteneſs of wit, ſolidity of judgment, method laſt e 
and order of invention, ſtrength and power di had 


memory (which if once weakened and diſordered, mig 


there follows nothing but confuſion and diſturb. {pitt 
ance in our apprehenſions, thoughts and judgment) >. 
is invironed round about with ſuch a potent defence, Feb 


that it muſt be a mighty force indeed that is able to The 


injure it. „ 1 and 
1. A cull, fo hard, thick, and tough, that i: hea! 
is almoſt as eaſy to ſplit a helmet of iron as to make d 
a fracture in it. This is covered with ſkin, and ©" 
hair, which ſerve to keep it warm, being naturally libe 
a very cold part, and alſo to quench and diſſipate I. 
the force of any ſtroke that ſhall be dealt it; and * 
retund the edge of any weapon. 3. And 5e = 
more than all this, there is {till a thick and tough # 
membrane, which hangs looſer about it, and doth {MI © 
not ſo cloſely embrace it, (that they call dura ma- ys 
. "Fer,) and in caſe the skull happens to be broken, 5 
doth often preſerve it from injury and diminution. MW © 
And, laſtly, a thin and fine membrane, ſtrait, and bo 
 Clolely adhering, to keep it from quaſhing and u 
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ed fe 
wh om it, and afterwards diftributing and branching 
rouMbemſelves to all the parts of the body, either for 
nutrition or motion, are wonderful to behold in 
prepared bodies, and even in the ſchemes and fi- 


Wourcs of Dr Willis and Vieuſſens. 
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| gainſt evil accidents and inconveniences. 
| liberality of nature, as to this particular, appears, 
{ 1, In that ſhe hath given many members (which 
are of eminent uſe) by pairs, as two eyes, two 

ears, two noſtrils, two hands, 


might inſtance 3. in the lungs, which are ſo 


Wuſcfsl! to us, as to life and ſenſe, that the vulgar 
think our breath is our very life, and that we 


breathe out our ſouls from thence; ſuitable to 
which notion both anima and ſpiritus in Latin, 
and -vi5ua1n Greek, are derived from words that 


I ſignify breath and wind; and Mare or exhatare 


nimum ſignify to die. And the old Romans 


vled to apply mouth to mouth, and receive the 


F laſt gaſps of their dying friends, as if their fouls 
bad come out that way. From hence, perhaps, 
might firſt ſpring that opinion of the vehicles of 
@ ſpirits; the vulgar, as I hinted before, conceiv- 
ing that the breath was, if not the ſoul itſelf, 
pet that wherein it was wafted and carried away, 
8 Theſe lungs, I ſay, are, for their better ſecurity. 
and defence, ſhut up in the lame cavity with the 
heart. 


V. In the abundant proviſion that is made a- 
And the 


two feet, two 

breaſts, ſmammae] two reins; that ſo, if by any 
croſs or unhappy accident one ſhould be diſabled 
or rendered uſeleſs, the other might ſerve us toler- 
ably well; whereas had a man but one hand or 
one eye, &c. if that were gone, all were gone, and 
we left in an evil caſe. See then, and acknowledge 
the benignity of the Deity, who hath beſtowed 
upon us two hands, and two cyes, and other the. 

* 2 
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like parts, not only for our neceſſity but convenien. ] 
cy, ſo long as we enjoy them; and for our ſecuri 3 
ty, in caſe any miſchance deprive us of one of them 
2. In that all the veſſels of the body have many 5 that Bl 
ramifications; which particular branches, though ere 
they ſerve mainly for one member or muſcle, yl Poe 
ſend forth ſome twigs to the neighbouring mulcles re 
and ſo interchangeably the branches that fern 4 
theſe ſend to them: ſo that if one branch chance 
to be cut off or obſtructed, its defect may, in fone 
meaſure, be ſupplied by the twigs that come frau 
the neighbouring veſſels. 3. In that ſhe hath pro- 
_ vided ſo many ways to evacuate what might be 
hurtful to us, or breed diſeaſes in our bodies. I 
any thing oppreſs the head, it hath a power to fre 
itſelf by ſneezing: if any thing fall into the lung, 
or if any humour be diſcharged upon them, thy 
have a faculty of clearing themſelves, and caſting! 1 
up by coughing: if any thing clog or burden the 
ſtomach, it hath an ability of contracting itlelf 
and throwing it up by vomit. Beſides theſe ways 
of evacuation, there are, ſiege, urine, ſweating, 
haemorrhaiges from the nole, and haemorrhodial 
veins, fluxes of rheum. Now the reaſon why nas 
ture hath provided ſo many ways of evacuation, is, 
becauſe of the different humours that are to be 
voided or caſt out, When therefore there is a ſecre- 
tion made of any noxious humour, it is carried off 
by that emunctory, whole pores are fitted to receive 
and tranſmit the minute parts of it; if at leaſt this 
| ſeparation be made by percolation, as we will now 
ſuppoſe, but not aſſert, yet I doubt not but the 
ſame humour may be caſt off by diverſe emunc- 
tories, as is clear in urine and ſweat, which are 
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for the main the ſame humour carried off ſeveral 3 
ways. i 
To this head of proviſion againſt} inconveniencics, We 


1 ſhall add an obſervation or two concerning ſlecp. 


art II. 


ecuri. 


— Wt hat great expence of ſpirits which is made in the 
oog Wday-time by the conſtant exerciſe of the ſenſes 
and motions of the muſcles, that it might eaſe and 
ell Wrefreſh us indeed, nature hath provided, that though 
_ ve lie long upon one ſide, we ſnould have no ſenſe 
hance 7 of pain and uneaſineſs during our reſt, no, nor when 

ſom ve awake; whereas in reaſon one would think, 
chat the whole weight of the body preſſing the 
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BE. $Siccp being neceſſary to man and other animals 


or their refreſhment, and for the reparation of 


muſcles and bones on which we lie, ſhould be very 


burdenſome and uneaſy, and create a grievous 
ſcnſe of pain; and we find by experience that it 
W doth ſo when we lie long awake in the night, we 


being not able (eſpecially if never fo little indit- 
E poicd) to reſt one quarter of an hour in the ſame 
W poſture, without ſhifting of ſides, or at leaſt etch- 
Ting this way and that way, more or leſs. How 

this may be effected, is a great queſtion, To me it 
ſeems moſt probable, that it is done by an inflation 
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ing W of the muſcles, whereby they become both loft, 


and yet renitent, like ſo many pillows, diſſipating 


the force of the preiſure, and ſo preventing or 
| taking away the ſenſe of pain. That the muſcles 
gare in this manner inflated in time of reſt, ap- 
| pears to the very eye in the faces of children, 
and may be proved from that, when we reſt in our 
clothes, we are fain to lovien our garters, ſhoe- 
| firings, and other ligatures, to give the ſpirits free 
paſſage, elle we ſhall experience pain and uneaſineſs 
in thoſe parts, which when we are waking we find 


Not. | | 
The reaſon of this phaenomenon, viz. that d- 


E >c/z, or want of pain, we experience in fleep, during 


and after a long decubitus on one fide, Dr Liſter, 
in his Jaurney to Paris, p. 113. and Dr Jones, in 


his treatiſe of The my/teries of Opium revealed, 
atttibute to the relaxation of the nerves and mul- 
R 3 | 8 
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cles in time of ſleep; and the ſenſe of pain and un. 1 ents; 
eaſineſs when we lie awake, to the tenſion of them bagacio! 
dating that time: this I do not deny, but yet 1% find 
| think the reaſon I have aſſigned hath a. great inte. 
reſt in that reſt and eaſineſs we enjoy when aſlcep, 
2. Becauſe fleep is inconſiſtent with the ſenſe 
of pain, therefore during reſt, thoſe nerves which 
convey that motion to the brain, which excites in 
the ſoul a ſenſe of pain, are obſtructed. This l my. Med. T 
ſelf have had frequent experience of, ſince I have 
| been troubled with ſores on my legs; upon ſudden 
awaking finding myſelf at perfect eaſe, and void 
of all ſenſe of pain for a minute's time or more, 
the pain then by degrees returning; which I could 
attribute to nothing but the diſſipating of that va- 
pour, or whatever elſe it were, which obſtructed the 
ner ves, and giving the doloriſick motion free pa bree 
ſage again. Baccide 
Upon ſecond thoughts, and reading what Dr Jof it? 
Liſter and Dr Jones have written concerning this conſt— 
ſubject, I rather incline to believe, that the moti- parts 
on cauſing a ſenſe of pain, is conveyed to the brain yet c 
by the nerves themſelves in tenſion, as we ſce in fate, 
cords, and the leaſt touch at one end paſſes ſpeedi- Ney ol 
ly to the other, when they are ſtretched, which it {and 
doth not when they are relaxed, and not by the ſpi - Are, 
rits paſſing through them; and, on the other ſide, F catio 
the inſenſibleneſs of pain proceeds rather from the iofin 
relaxation of the nerves than their obſtruction; but 05 th 
yet this tenſion of the nerves and muſcles is wing  V 
to the ſpirits flowing down! into them, and diſtend- appe 
ing tbem. | aCtic 
VI. From the conſtancy that is obſerved in the ſerv 
number, figure, place, and make of all the oh 5 and 
cipal parts; and from the variety in the leſs. Man but 
is always mending and altering his works; but na- For 
ture obſerves the ſame tenor, becauſe her works | ple: 
are ſo perfect, that there is no place for amend- | of 
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un ents; nothing that can be reprehended. The moſt | 


hem agacious men in fo many ages have not been able 
et Io find any flaw in theſe divinely contrived and 
inte · N formed machines, ( no blot or error in this great vo- 
cp. ( lume of the world, as if any thing had been an im- 
ſenſe perfect eſſay at the firſt,” (to ule the Biſhop of 
hich MCheſter's words: ) nothing that can be altered for the 
es in Wetter, nothing but if it were altered would be mar- 


red. This could not have been, had man's body been 
the work of chance, and not counſel and provi- 
dence: why ſhould there be conſtantly the ſame 
parts? why ſhould they retain conſtantly the ſame 
places? why ſhould they be endued with the ſame 
ſhape and figure? Nothing ſo contrary as con- 


va · ¶ ſtancy and chance. Should I ſee a man throw the 
the ſame number a thouſand times together upon but 


three dice, could you perſuade me that this were 
Eaccidental, and that there was no neceſſary cauſe. 


De of it? How much more incredible then is it, that 
this conſtancy in ſuch a variety, ſuch a multiplicity of 
i. parts, ſhould be the reſult of chance? Neither 
rain yet can theſe works be the effects of neceſſity or 
e in fate, for then there would be the ſame conſtan- 
edi- Ney obſerved in the ſmaller as well as the larger parts 
heit and veſſels; whereas there we ſee nature doth lu- 


ere, as it were, ſport itſelf; the minute ramifi- 
cations of all the veſſels, veins, arteries, and nerves, 
© infinitely varying in individuals of the fame ſpecies, 
ſo that they are not in any two alike 5 
VII. The great wiidom of the divine Creator 
© appears, in that there is pleaſure annexed to thoſe 
actions that are neceſſary for the ſupport and pre- 


the ſervation of the individuum, and the continuation 
rin- and propagation of the ſpecies; and not only ſo, 


but pain to the neglect or forbearance of them. 


na - For the ſupport of the perſon, it hath annexed 
rks I plcaſure to eating and drinking; which elſe, out 
ad- of lazineſs, or multiplicity of buſineſs, a man 
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would be apt to neglect, or ſometimes forget. u I the 
deed, to be obliged to chew and ſwallow meat dai, EE 
for two hours ſpace, and to find no reliſh or pla res 


ſure in it, would be one of the moſt burden{on 2 
and ungrateful taſks of a man's whole life; bu are : 
becauſe this action is abſolutely neceſſary, for ba Z A * 
dant ſecurity nature hath inſerted in us a painful ©: 1 
ſenſe of hunger, to put us in mind of it; and 90 ne Fe 
reward our performance, hath adjoined pleaſure tg F hef] 
it. And as for the continuation of kind, I need noi 1 hi 
tell yon, that the enjoyments which attend thoſe next t. 
actions are the higheſt gratifications of ſenſe. Nee en 
VIII. The wonderful art and providence of the wat 
contriver and former of our bodies, appears in theW...:.... 
multitude of intentions he mult have in the for: Limoſi 
mation of the ſeveral parts, or the qualification 1: the 


they require, to fit them for their ' ſeveral uſes“ 
Galen, in his book de Formatione Foetus, takes no. by ol: 
tice, © That there are in a human body above (ix ſoryio 
hundred ſeveral muſcles, and there are at leaſt ten Ginges 
&« ſeveralintentions or due qualifications to beobſcry: where 
* ed in each of theſe; proper figure, juſt magnitude 
© right diſpoſition of its ſevera] ends, upper and low: E 1x 
er, poſition of the whole, the inſertion of its pro contr 
& per nerves, veins, and arteries, which are each ois the 
them to be duly placed; ſo that about the mul: Jules, 
* cles alone, no leſs than ſix thouſand ſeveral ende 
« or aims are to be attended to. The bones are, on. 
& reckoned to be 284. The diſtinct icopcs or in- not c 
& tentions in each of theſe are above 40; in all tion 
* about 100000, And thus it is in ſome propoe— About 
« tjon with all the other parts, the {kin, liga. chef 
* ments, veſſels, glandules, humours: but more by 1 
* eſpecially with the ſeveral members of the body, | ticul 
„ which do, in regard of the great variety and mati 
1 multitude of thoſe ſeveral intentions required to T 


or l 


: lands 


La) 


* Biſhop of Cheſter's Nat. Rel. . 1. c. 6. 
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S them, very much exceed the homogeneous parts; 


** and the failing in any one of theſe, would cauſe 

| Y . irregularity in the body, and in many of them 

is BW: {ich as would be very notorious,” Now to ima- 
m 


Wine that ſuch a machine, compoſed of ſo many 
hearts, to the right form, order, and motion where- 
Wor, ſuch an infinite number of intentions are re- 
Guired, could be made without the contrivance of 
Wome wiſe agent, muſt needs be irrational in the 
higheſt degree. 
E T his wonderful mechaniſm of human bodies, 
Enext to viewing the life, may be ſcen at large in 
the excellent figures of Spigelius and Bidloo, their 
(Gwation, order, connexion, and manner of ſepa- 
rating chem, in Lyſerus his Cult. Anatom. The 
galmoſt infinite ramifications, and inoſculations of 
bl the ſeveral ſorts of veſſels, the ſtructures of the 
glands, and other organs, may eaſily be detected 
by glaſſes, and traced by blowing in of air, and 


f oo forging them, or by injecting through peculiar ſy- 
__ pinges melted wax or quick-ſilver; the operations 
wy ſwbercof may be learned out of Swammerdam, Ca- 


par Bartholine, and Antonio Nuck. 


IX. Another argument of wiſdom and deſign i in 
prom contrivance of the body of man and other animals, 
h off lis the fitting of ſome parts to divers offices and 
—" Pulſes, whereby nature doth (as the proverb is) Una 


aclia duos parietes dealbare,“ Stop two gaps with 


So þ one buſh;” ſo, for inſtance, the tongue ſerves 


in not only for talling, but alſo to aſſiſt the maſtica- 


| al on of the meat and deglutition, by turning it a- 
Po. bout, and managing it in the mouth, to gather up 
Sa: the food, in man by licking; in the dog and cat- kind 
_ by lapping; in Kine, by plucking up the graſs: par- 
5 E ticularly 1 in man, it is of admirable uſe for the for- 


| mation of words and ſpeaking. 
110 The diaphragm, and muſcles of the abdomen, 
or lower belly, are of ule not only for reſpiration, 
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but alſo for compreſſing the inteſtines, and forciuſ _ A 
the chyle into the lacteal veins, and likewiſe oi 0 nece 
of the ſaid veins into the thoracick channel; ar Petter t. 
here (to note that by the way) appears the uſe of; ; Kang f 
common receptacle of chyle, that by the motion ofÞ6 Na {to! 
the muſcles of reſpiration, it being preſſed upon puer th 
the chyle might with more facility be impelled in K.ccepta 
to the fore-mentioned duct; beſides, this aCtionM I mi 
of reſpiration and motion of the faid diaphragniif Abe me 
and muſcles, may ſerve alſo for the comminution Leide 
and concoction of the meat in the ſtomach (x n nſe 
| ſome, not without reaſon, think) by their_conſianif 4 Body i 
agitation and motion upwards and downwards put pr 
reſembling the pounding or Mara. of materials it Egectu 
A Mortar, peedy 
And to inſtance in no more, the muſcular con. "bp ac 
traction and pulſe of the heart ſerves not only for Ether e 
the circulation of the blood, but alſo for the more relief 
perfect mixture of its parts, preſerving its due cra- Yar ef 
ſis and fluidity, a nd 1 incorporating the chyle and oM:rc p 
ther juiccs it receives with it, Pure 
X. The wiſdom and goodneſs too of the divine Yard x 
former of our bodies, appears in the nouriſhment part 
of them; for that food which is of a wholeſom our | 
juice, and proper to nouriſh and preſerve them ia Ibach 
a healthful ſtate, is both pleaſant to the taſte, and 


- for t 
gratcful and agreeable to the ſtomach, and cont : nauc 
nues to be fo till our hunger and thirſt be well ap: true 
peaſed, and then begins to be leſs pleaſant, and at bon 
laſt even nauſeous and loathſome. The full ſteniach WM ing. 
kaths the honey. comb. man 

On the other ſide, that which is unwholeſome W cn 
| ind unfit for nouriſhment, or deſtructive of health, | parc 
is alſo unpleaſant to the taſte, and ungrateful and ing 
diſagreeable to the ſtomach, and that more or lels, WM 0 
according as it is more or leſs improper or noxious. yon 
And though there be ſome ſorts of food leſs plea- tha 


Gant to the taſte, which by uſe may be rendered 
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r rig + SY yet to perſons that are in health, and in 
> Out + neceſſity of uſing ſuch viands, I think it were 
and petter to abſtain from them, and follow nature, in 
of ; &:ting ſuch things as are agreeable to their palate 


on ang ſtomach; for ſuch unpleaſant diet muſt needs 
Pon ter the temper of the body, before it can become 
ro acceptable; and doubtleſs for the worſe. 

Cong 


| might add hereto, that even pain, which is 
the moſt grievous and afflictive thing that we are 
W-oſfible of, is of great uſe to us. God hath annexed 
g ſenſe of pain to all diſeaſes and . harms of the 
2 Dody inward and outward, (and there is no pain 
Put proceeds from ſome harm or diſeaſe) to be an 
ſeffectual ſpur to excite and quicken us to ſeek for 
Peedy help or remedy; and hath ſo ordered it, 
chat as the diſeaſe heals, ſo the pain abates. Nei- 


ra gag; | 

Aton 
| (408 
{rant 
arcs 
is ing 


mor -lief when we labour under it, but alſo makes us 
ca careful to avoid for the future all ſuch things as 
d o. Barc productive of it; that is, ſuch things as are 
„ hurtful to our bodies, and deſtructive of the health 
me and well being of them, which allo are for the moſt 
neu part prohibited by God, and ſo ſinful and injurious to 
O0 Bl our fouls. So we ſee what care the divine providence 
m u path taken, and what effectual means it hath uſed, 
and for the healing of our diſcaſes, and the mainte- 
DW nance and preſer vation of our health. This is the 
"| true reaſon of our pain; howbeit, I will not deny 
q 


bos that God doth ſometimes himſelf immediately 
inst diſeaſes, even upon his own children, for 
many good conſiderations, which I ſhall not here 


ome ol enumerate; neither ſhall | mention the uſes that 
ith, Parents: and maſters make of it, for the correct- 
and ing their children and ſervants; or magiſtrates, 
_ | for the puniſhing of malefactors, they being be- 
Us, 


yond my ſcope; only I cannot but take notice, 
| that it is a roxwxe»w, a thing of manitold uſes, 


ther doth pain provoke us only to feck eaſe and 


factors? who could ſwear that ſuch and ſuch were 
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wealths and families. Net 
XI. Some fetch an argument of providenc ble, kc 
from the variety of lineaments in the faces of men per ſons 
which is ſuch, that there are not two faces in th Pf face 
world abſolutely alike; which is ſomewhat ſtrange part II. 
ſince all the parts are in ſpecie the ſame. Were nM” her 
ture a blind architect, I ſee not but the faces o plind r 
ſome men might be as like, as eggs laid by the ſame "Ng 
hen, or bullets caſt in the ſame mould, or drops His! 
water out of the ſame bucket, This particular I fu F 
taken notice of by Pliny in his ſeventh book, cap. 1,ſM*>" 7 
in theſe words: Fam in facie vultuque notro, cini. 4 of 
int decem aut pauls plura membra nullas duas in tu. wy 
millibus hominum indiſcretas effigies exiſtere, quid. ys 
ars nulla in paucis numero praeſtet aſfectando. To. mots” 
which, among other things, he thus prefaces; Na ” 
| Furae vero rerum vis atque majeftas in emnibus m. a 
mentis fide caret. 1 10 
Though this at firſt may ſeem to be a matter a © 4j a 
ſmall moment, yet, if duly conſidered, it will ap. 3 
pear to be of mighty importance in all human ab. gan 
fairs; for, ſhould there be an undiſcernable ſim. . tro. 
litude between divers men, what confuſion and. _ 
diſturbance would neceſſarily follow? What un-. be 


certainty in all ſales and conveyances, in all bar- 
gains and contracts? What frauds and cheats, 

and ſuborning of witneſſes? What a ſubverſion 
of all trade and commerce? What hazard in all 
Judicial proceedings, in all aſſaults and batteries, 
in all murders and aſſaſſinations? In thefts and 
| robberies, what ſecurity would there be to male- 
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the perſons that committed the facts, though they 
ſaw them never ſo clearly? Many other inconve- 
niences might be inſtanced in; ſo that we ſee this 
is no contemptible * of the Wiſdom and 
Goodneſs of God. 


part II. in the Cx R ATIOx. — 


Neither is the difference of voices leſs con ſider- 
ble, for the diſtinguiſhing of ſexes and particular 
Perſons, and individuals of all animals, than that 
faces; as Dr Cockburn makes out, Eſſay, &c. 
Net II. page 68, &c. Nay, in ſome caſes morez 
Wor bereby perſons! in the dark and thoſe that are 
Slind may know and diſtinguiſh one other, which 
of great importance to them; for otherwiſe they 


= $night be moſt groſly cheated and abuſed. 
| Farther, we may add out of the ſame author, 


hage 71, © And to no other cauſe [than the wiſe 
' « providence of God] can be referred the no lets 
ſtrange diverſity of hand-writings. Common 
experience ſhews, that though hundreds and 
WF thouſands were taught by one maſter, and one 
* and the ſame form of writing, yet they ſhould 
all write differently: whether men write .Court 
or Roman hand, or any other, there is ſome- 
thing peculiar in every one's writing, which 
diſtinguiſheth it. Some indeed can counterfeit 
F another's character and ſubſcription, but the in- 
ſtances are rare, nor is it done without pain, and 
trouble; nay, the moſt expert and ſkilful can- 
not write much ſo exactly like as that it cannot 
be known whether it be genuine or counterfeit ; 
aud if the providence of God did not ſo order 
*it, what cheats and forgeries too would daily be 
committed, which would not only juſtle private 
men out of their rights, but alſo unhinge ſtates 
and governments, and turn all into confuſion ? 
The diverſity of hand-writings is of mighty 
great uſe to the peace of the world; it prevents 
trauds, and ſecures mens property; it obligeth 
the living and preſent to honeſty and faithful 
7 nels; it importeth the mind of the abſent, and 
„ ſheweth the will of the dead, which ought to be 
' facredly oblerved: and what is ſo very uſeful, is 
8 


hich c 

not the effect of any human concert; men dig 90 . 
e not of themſelves agree to it, they are only cat. £ Seco 
«© ried to it by the ſecret providence of God, v parücu 
« underſtandeth and mindeth what is for the gooi(ifſ&ily cor 
and intereſt of mankind in general, and of every Whing c 
e particular perſon ” - N Wccurit! 
Add farther to all this, That whereas there arMltcred 
ſeveral parts peculiar to brutes which are wanting ay litt 
in man; as for example, the ſeventh, or {uſpenſory, Wt isa 
muſcle of the eye, the nictating membrane, ef we c 
ſtrong «rowpveis On the ſides of the neck, cat, is tl 
ed by ſome packwax: it is very remarkable tha more i 
theſe parts are of eminent and conſtant uſe hy thi: 
them; as I ſhall particularly ſhew hereafter ; but its pal] 
to man would have been altogether uſeleſs andre the 
ſuperfluous. VVV Wbject: 
I have done with my general obſervations; Wformat 
proceed now more accurately and minutely to con o rev: 
ſider ſome particular parts or members of the bo Moved 
dy; and firſt, the head; becauſe it was to contain by th 
a large brain, made of the moſt capacions figure, Heye, a 
as near as could be to a ſpherical; upon this growsMthers 
the hair, which, though it be eſteemed an excre Hus wh 
ment, is of great uſe (as I ſhewed before) to cheriſi world 
and keep warm the brain, and to quench the fore niſm 
of any ſtroke, that might otherwiſe endanger th fitted 
ſkull: it ſerves alſo to diſburthen the brain of be ad 
great deal of ſuperfluous moiſture, wherewith it aWnicle: 
bounds, „ e and 


1 find it remarked by Machetti, a famous anz inwa 
tomiſt in Padua, that the cauſe of baldneſs in mei tetic 


is the dryneſs of the brain, and its ſhrinking from (hi 
the cranium or ſkull; he having obſerved, tha orga 
in bald perſons, under the bald part, there was anal 


ways a vacuity, or empty ſpace, between the {uM lour, 
and the brain: and, laſtly, to name no more, i or a 
ſerves alſo for a graceful ornament to the face four: 


ert ll. in he Cnrarion. ) 20 
rt ll 5 hich our preſent age is ſenſible enough of, beſtow- 
di g fo much money upon falſe hair and perriwigs. 

cat Secondly, Another member, which I ſhall more 
Who particularly treat of, is the eye; a part fo artifici- 
poodlly compoſed, and commodiouſiy ſituated, as no- 
very Thing can be contrived better for uſe, ornament, or 
W:curity ; nothing to advantage added thereto, or 
5 Altered therein, Of the beauty of the eye I ſhall 


e are 
ating y little, leaving that to poets and orators; that 
ſory Wt is a very pleaſant and el object to behold, 
theft we conſider the figure, colours, and ſplendor of 
call r is the leaſt that I can ſay. The ſou), as it is 
that znore immediately and ſtrongly moved and affected 
e y this part than any other, ſo doth it manifeſt all 
but its paſſions and perturbations by this. As the eyes 
andre the windows to let in the ſpecies of all exterior 


Pbjects into the dark cells of the brain, for the in- 
Formation of the ſoul, fo are they flaming torches 
to reveal to thoſe abroad, how the ſoul within is 
moved or affected. Theſe repreſentations made 
Wy the impreſſions of external objects upon the 

eye, are the moſt clear, lively, and diſtinct of any 
rowWothers. Now, to this uſe and purpoſe of informing 
Xcre- a 3 what is abroad round about us in this aſpectable 
geri world, we ſhall find this ſtructure and mecha- 
force i iſm of the eye, and every part thercof, ſo well 
r the fitted and adapted, as not the leaſt curioſity can 
of be added: for, firſt of all the humours and tu- 
it a nicles are purely tranſparent, to let in the light 
and colours unfoiled and unſophiſticated by any 
inward tincture. It is uſally faid by the Peripa- 
teticks, that the cryſtalline humour of the eye 
| | (which they ineptly fancied to be the immediate 
organ of viſion, wherein all the ſpecies of exter- 
nal objects were terminated) is without all co- 
lour, becauſe its office was to dilcern all colours, 
or at leaſt to receive the ſpecies of ſeveral co- 
bours, and convey them to the common ſenſe. 
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Now, if itſelf had been coloured, , 
» ha „it would > 
tranſmitted all viſible objects tinctured os 1 In 


art I! 


eceive 


ſame colour; as we ſee what | 
a ever is beheld through 
bee e olaſs, appears of the fame colour " r 
the glaſs; and to thoſe that have the jaundice, or 5 5 
: . DE VIII 


the like ſuffuſion of eyes, objects 
ſame colour en wel 0 . khan Pornea 
This, they ſay, is in a great meaſure true, altho!; 1 3 bety 
they are much miſtaken about the organ and 5 dark 
ner of viſion, and the uſes of the humours and 1 
membranes of -the eye. Two reaſons, therefor Pact! 
may be aſſigned, why all the membranes and ha As 
mours of the eye are perfectly pellucid, and void Dent r 
of colour: Firſi, For the clearneſs. Secondly, F Ferime 
the diſtinctneſs of viſion. /, ro iſion, 
Firſt, For the clearneſs; for had the tunicles and ao 
humours of the eye, all, or any of them, been co- Puk : 
lorate, many of the rays procceding from the vi. 88 : 
ſible object would have been ſtopped and ſuffocated 3 
before they could come to the bottom of the Ra Bay 
where the formal organ of viſion is ſituated: for i it . ath : 
is a moſt certain rule, how much any body hath of : ied 
colour, ſo much hath it of opacity; and by of : ght 
much the more unfit it is to tranſmit the Pole k Löber 
Secondly, For the diſtinctneſs of viſion: for 4 1 wb 
J ſaid before, and the Peripateticks obſerve well $ inn 
were the humours of the eye tinctured with an mn 
colour, they would refund that colour upon + ; i 
object, and ſo it would not be repreſented to heli "ah 
ſoul, as in itſelf it is. So we ſee, that through a co- | Nor 
Joured glaſs things appear as well more dim and ob- . 2 
ſcure, as tinctured with the colour thereof. wo 
Thirdly, The parts of the eye are made con- : : N 
vex, and eſpecially the cryſtalline humour, which 1 4 
1s of a lenticular figure, convex on both ſides, GY 
that by the refractions there made, there might ' Pia 
be a direction of many rays coming from one] "gp 
point in the object, viz. as many as the pupil can 108 
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x receive, to one point anſwerable in the bottom of 
Hue eye, without which the ſenſe would be very 
Pbſcure, and alſo confuled. There would be as 


vith : much difference in the clearneſs and diſtinction 
Wo & viſion, were the outward ſurface of the tunica 
that Foren plain, and the cryſtalline humour removed, 
ted. 


as between the picture rcccived on white paper in 
7 n dark room through an open or empty hole, and the 
me received through a hole furniſhed with an 
Ely poli iſhed lenticular cryſtal; which, how 
1 great it is, any one that hath but ſeen this experi- 
Wncnt made, knows well enough. Indeed this ex- 
periment doth very much explain the manner of 
riſion, the hole anſwering to the pupil of the eye, 
the cryſtalline humour to the lenticular glaſs, the 
Puk room to the cavity containing the vitre- 
pus humour, and the white Paper to the tunica 
retina. 

Four thly, The uveous coat, or iris of the eye, 
Path a muſculous power, and can dilate and con- 
Rract that round hole in it, called the pupil, or 
aht of the eye. It contracts it for the excluding 
+ Tuperſluous light, and preſerving the eye from be- 
ag injured by too vchement and lucid an object, 

ud again dilates it for the apprehending objects 
more remote, or placed in a fainter light; tam miro 
: rtificis (ſaith Scheiner) quam munifica naturae 
Wurgitate, If any one deſires to make experiment 
Wt theſe particulars, he may (following Scheiner 
End Des Cartes their direction,) take a child, and 


ne a candle before him, bid him look upon 
,, and he ſhall obſerve his pupil contract itſelf 
con- Nrery much, to exclude the light, with the bright- 
hich cis whereof it would otherwiſe be dazzled and 
des, Noffended; (as we are, when after we have been ſome 
ight time in the dark, a bright light is ſuddenly brought 


Wn, and: ſet before us, till the pupils of our eyes 
have gradually contrated themſelves;) let the 
S 3 


part 
_ Sir 
Help 


N hole 


210 The WisDoM of GOD Part], 


candle be withdrawn or removed aſide, he ſhal 
obſerve the child's pupil by degrees to dilate itſelf, 
or let him take a bead, or the like object, and 
Holding it near the eye, command the child 9 bid, ˖ 
look at it, the pupil will contract much when the Wkwhitit 
object is near; but let it be withdrawn to a greater the ſy 
diſtance in the ſame light, and he ſhall obſerve the {Mncce!! 
papy to be much enlarged. rcccis 
Fiſthly, The uveous coat, and alſo — 180 of MW one p 
the chorides, are blackened like the walls of à botto 
tennis-court, that the rays may be there ſuffo. at a 
cared and ſuppreſſed, and not reflected backwards, there 
to confound the ſight: and if any be, by the reti- filled 
form coat, reflected, they are ſoon choaked in tte for t! 
black inſide of the uvea. Whereas, were they re. Ir 
 Ai:6ted to and fro, there could be no diſtin v ing t 
Hon: as we fee the light admitted into the dat into 
room, we even now ſpeak of, obliterates the ſpeci} whic 
which before were ſecn upon the white cloth or Heriy 
1 1 latus 
Sixthly, Becauſe the rays from a nearer, aui ciden 
from a more remote object, do not meet juſt in tie * tu 


ſame diſtance behind the cryſtalline humour, ( th 
may eaſily be obſerved in lenticular glaſs, where © th 
the point or concourſe of the rays from a neara I do 
object is at a greater diſtance behind the glaß tuati 
and from a farther at a leſſer) therefore the cilia the 
proceſſes, or rather the ligaments, obſerved in tl: hole 
inſide of the ſclerotick tunicles of the eye by find 
late ingenious anatomiſt, do ſerve inſtead of My thou 
muſcle, by their contraction to alter the figur the 
of the eye, and make it broader, and conſequent wou 
draw the retina nearer to the cryſtalline humour this 
and by their relaxation ſuffer it to return to its m dle 
tural diſtance, according to the exigency of th fivlc 
object, in reſpect of diſtance or propinquity]}M mid 
and beſides, poſſibly the ciliary proceſſes may, buy Pat 
their conſtriction or relaxation, rend. r me eiae: 
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ahine itſelf more gibboſe, or plain, and with the 
Peſp of the muſcles, a little alter the figure of the 
Z hole eye for the ſame reaſon. To what I have 

aid, might be added, that the retiform tunicle is 
| IVhitich, for the better and more true reception of 
the ſpecies of things: that there being a diſtance 
Ineceſſarily required for the collection of the rays 
W received by the pupil, viz. thoſe that proceed from 
one point of the object to one point again in the 
bottom of the eye, the retina muſt needs be ſet 
at a diſtance from the cryſtalline humour; and 
thercfore nature hath provided a large room, and 
filled it with the pellucid vitreous humour moſt fit 
for that purpole. 


I muſt not omit a notable obe concern- 


5 ing the place of the inſertion of the optick nerve 
into the bulb of the eye, and the reaſon of it; 
which I owe to that learned mathematician, Peter 5 
Herigon: Nervus opticus (faith he in his Optica) ad 
latus ponitur, ne pars imaginis in us foramen in- 
cidens piftura careat: The optick nerve is not ſi- 
© © tuated directly behind the eye, but on one ſide, leſt 
that part of the image that falls upon the hole of 
c the optick nerve ſhould want its picture.“ This 
l do not conceive to be the true reaſon of this ſi- 


the obje&, whoſe rays fall upon the centre, or 
hole of the optick nerve, wants its picture, as we 


find by experience, that part not being ſeen by us, 


though we heed it not; but the reaſon is, becauſe if 
the optick axis would fall upon this centre (as it 
would do, were the nerve ſeated juſt behind the eye) 
this great inconvenience would follow, that the mid- 
dle point of every object we viewed would be invi- 
ſible, or there would be a dark ſpot appearing in the 
midſt of it. Thus we ſee the admirable wiſdom of 
nature in thus placing the optick nerve in reſpect 


ef the eye, which he that did not conſider or under: 
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ſtand, would be apt to think more inconveniently alline 
ſituate for viſion, than if it had been right behind, a o the 
Another thing alſo concerning viſion is moſt {nd bee 
remarkable, that though there be a decuſſation of ſWhance 
the rays in the pupil of the eye, and ſo the image our 
of the object in the retina, or bottom of the eye, 1 made f 
be inverted, yet doth not the object appear invert- Nabe, | 
ed, but in its right or natural poſture; the reaſon : ympH: 
whereof is, becauſe the viſual rays coming in Hyrocee 
ſtraight lines by thoſe points of the ſenſory, cr 2 
retina, which they touch, affect the common ſenſe Anton 
or ſoul, according to their direction; that is, ſig- mal be 
nify to it, that thoſe ſeveral parts of the object Mot, 1 
from whence they proceed, lie in ſtraight lines NHall b 
(point for point) drawn through the pupil to the pe ke 
ſeveral points of the ſenſory where they terminate, By der 
and which they preſs upon. Whereupon the ſoul pt Le 
mult needs conceive the object, not in an inverted, woun 
but a right poſture; and that the nerves are natu- 

rally made, not only to inform the ſoul of external 
objects which preſs upon them, but alſo of the plete 
ſituation of ſuch objects, is clear, becauſe if the 
eyes be diſtorted, the object, will we, nili we, 
will appear double: ſo if the fore and middle fl S M 
gers be croſſed, and a round body put between Inica, 
them, and moved, it will ſeem to be two; the Inot! 
reaſon is, becauſe in that poſture of the fingers Ithee 
the body touches the outſides of them, which in its c 
| their natural ſite are diſtant one from another, and bol 
their nerves made to ſignify to the ſoul bodies | pert 
ſeparate and diſtant in like manner, two fingers ly- ther 
ing between them. And though our reaſon, by the real 
help of our ſight, corrects this error, yet cannot | cry! 
we but fancy it to be ſo. ler 
Aeither is the aqueous humour, as ſome may hen 
ſupinely imagine, altogetber uſeleſs or unprofitable in 
as to viſion; becauſe, by its help, the uvea tunica obj 
is ſuſtaincd, which elſe would fall flat upon the cry(- 21 
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ently alline humour; and fluid it muſt be, to give way 
hind No the contraction and dilatation of the uveous : 


moſt {nd becauſe the outermoſt coat of the eye might 
on of Mhance to be wounded or pricked, and this hu- 
mage mour being fluid, let out, therefore nature hath 


made proviſion ſpeedily to repair it again in ſuch a 

Eaſe, by the help of certain water-pipes, or 
Umphaeducts, inſerted into the bulb of the eye, 
proceeding from glandules deſigned by nature to 
Wcparate this water from the blood for that uſe. 


» Cri 

ſenſe Nantonius Nuck affirms, that if the eye of an ani- 
ſig mal be pricked, and the aqueous humour {queezed 
yet put, in ten hours ſpace the ſaid humour and fight 


Mall be reſtored to the eye, if at leaſt the creature 
be kept in a dark place. And that he did publicx- 
Wy demonſtrate the ſame in the anatomical theatre 


ate, 

ſoul Wt Leyden, in a dog, out of whole eye, being 
ted, wounded, the aqueous humour did fo copioully 
atu- Now, that the membranes appeared flaccid, and yet 


rnal Win ix hours ſpace the bulb of the eye was again re- 
the plete with its humour, and that without the ap- 
the Wplication of any medicines. Antonius Nuck de 


we, Wdutu novo /alivahi, &c. 

fin- Moreover, it is remarkable, that the cornea tu- 

een nica, [horny or pellucid coat of the eye, ] doth 

the not lic in the ſame ſuperficies with the white of 
ers the eye, but riſeth up, as it were, a hillock, above 

in its convexity, and is of an hyperbolical or para- 

nd bolical figure: fo that, though the eye ſeems to be 
ies perfectly round, in reality it is not ſo, but the iris 
y- thereof is protuberant above the white; and the 

he reaſon is, becauſe that if the cornea tunica, or 


E cryſtalline humour, had been concentrical to the 
| ſlerodes, the eye could not have admitted a whole 
ay | hemiſphere at one view, et ſic animalis incolumitati 
le in multis rebus minus cautum efſet, as Scheiner well 
a | obſerves; In many things there had not been ſuf- 
„ < ficicnt caution or care taken for the animal s ſafe- 
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ty. And now (that I may uſe the words of a late! 
author “ of our own) the eye is already ſo perfect, 
that I believe the reaſon of a man would eaſily have 
reſted here, and admired at his own contrivance. 
For he being able to move his whole body upward 
and downward, and on every ſide, might have una. 


for; but nature hath added muſcles allo to the eyes 
that no perfection might be wanting; for we have 
often occaſion to move our eyes, our head being un- 

moved, as in reading and viewing more particularly 
an object ſet before us, by transferring the axis off 
our eyes all over it; and that this may be done 
with the more eaſe and accuracy, ſhe bath furniſh 
ed this organ with no leſs than ſix muſcles, to move 
it upward, downward, to the right and left, oblique· 
ly, and round about. 

I ſhall now conſider what proviſion is made for 
the defence and ſecurity of this moſt excellent and 
uſeful part, 

Firſt, The eyes are ſank | in a convenient valley, 
latent utiliter, and are encompaſſed round with e- 
minent parts, as with a rampart, et excelſis undique 
partibus ſepiuntur r; ſo are defended from the 
ſtrokes of any flat or broad bodies. Above ſtand 
the eye brows, to keep off any thing from running 
down upon them, as drops of ſweat from the fore- 
head, or duſt, or the like, Superira ſupercilis 
” obdufta ſudorem a capite et fronte defluentem re- 

| pellunt, Cic. Then follow the eye-lids, which 
| fence them from any ſudden and leſſer ſtripes; 
_ theſe alſo round the edges are fortified with ſtiff 
briſtles, as it were palliſadoes, againſt the incurſion 
of importunate animals, ſerving partly as a fan to 
ſtrike away flies, or gnats, or any other troubleſome 
pics; and partly to keep off ſuperfluous light, 


* Dr More's Antidote againſt Atheiſm, 
+ Cic. De Natura Deorum, I. 2, 
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ect nunitaegue ſunt palpebrae tanquam walls pilorum, 
have bb et apertis oculis fi quid incideret repelleretur, 
ice. idem, ibid. And becauſe it was neceſſary that man 
ward and other animals ſhould ſleep; which could not 


una. 
ided 
eyes, 
have? 


7 pe ſo well done if the light came in by the win- 
Edows of the eyes; therefore hath nature provided 

Itheſe curtains to be then drawn to keep it out. 
And becauſe the outward coat of the eye ought 


un- 0 be pellucid, to tranſmit the light, which, if the 
rh eyes ſhould always ſtand open, would be apt to 
is of grow dry and ſhrink, and loſe their diaphaneity, 
done therefore are the eye - lids ſo contrived as often to 
nich: N wick, that ſo they may as it were glaze and varniſn 
nove them over with the moiſture they contain, there be- 


que: ¶ ing glandules on purpoſe to ſeparate an humour 
for that uſe, and withal wipe off whatever duſt or 
E filth may ſtick to them; and this, leſt they ſhould. 
Ihinder the ſight, they do with the greateſt celerity. 
Cicero hath taken notice, that they are made very 
ſoft, leſt they ſhould hurt the ſight. Molliſſime 
act ne laeclerent aciem, aptiſſime facta et ad clau- 
dique N ders pupillas ne quid incideret, et ad aperiendas, 
the WM idjue providit ut identidem Veri þoſſet maxima cum 
tand ce ler itate. 
ning Sccondly, If we conſider the bulb or ball of the 
fore- Wl cy, the exicrior membrane or coat thereof is made 
cults WM thick, tough, and ſtrong, that it is a very hard 
re- witter to make a rupture in it, and beſides fo 
hich | lippery, that it eludes the force of any ſtroke, to 
pes; which allo its globular figure gives it a very great 
ſtiff advantage. 
rſion Laſtly, e for the guidance and direction 
in to of the body in walking, and any exerciſe, it is ne- 
ſome ceſſary the eye ſhould be uncovered and expoſed 
ight. W to the air at all times and in all weathers, there- 
fore the moſt wile Author of nature hath provided 
| for it a hot bed of fat, which fills up the interſti} 
| ces of the mulcles; and beſides made it more pa- 
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tient and leſs ſenſible of cold than our other parts 


and though 1 cannot fay with Cicero, abſolutely 0 ed wil 
from danger or harm by that enemy, yet leaſt ob it mig 
noxious to the injuries thereof of any part, and no for th 
at all, unleſs it be immoderate and extreme. Weye 
To all this I might add the convenience of th accu 
ſituation of the eye in reſpect of its proximity the p 
the brain, the ſeat of apprehenſion and common and ir 
ſenſe; whereas had it been farther removed, te moſt 
optick nerves had been liable to many more danger 5 
and inconveniencies than now they are. tionec 
Seeing then the eye is compoſed of ſo great va. birds 
riety of parts, all conſpiring to the uſe of viſion becau 
whereof ſome are abſolutely neceſſary, others veryſ ſcheir 
uſcful and convenient, none idle or ſuperfluous; part a 
and which is remarkable, many of them of a diffe- Ned wi 
rent figure and conſiſtency from any others in the motic 
body beſides, as being tranſparent, which it was alk 
abſolutely neceſſary they ſhould be, to tranſmit|E [vided 
the rays of light; who can but believe that this and 
organ was deſigned and made purpoſcly for the ue roll 
for which it ſerves? have 
Neither is it to be eſteemed any defect or im- bye 
perfection in the eyes of man, that they want the elf 
ſeventh muſcle, or the nictating membrane, which mem 
the eyes of many other animals are furniſhed wich- {tron 
al; for though they be very uſeful, and in a man- with. 
ner neceſſary to them, conſidering their manner of Akurat 
living, yet they are not ſo to man. To ſuch beaſts mont 
as feed upon graſs, and other herbs, and therefore qkles, 
are forced to hold their eyes long in a hanging ther 
poſture, and to look downwards for the chuſingil Lai 
and gathering of their food, the ſeventh or ſul: eds 
penſory muſcle is very uſeful, to enable them to . 
do fo without much pain or wearineſs; yet to adm 


conv 


man, who doth not, nor hath any occaſion, indeed 
cannot hold his head or look long downwards 
it would be uſeleſs and lypertingns. As tor the 
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rt I nictating membrane, or periophthalmiam, which 
arts ll birds, and I think moſt quadr upeds, are furniſh- 
y fre K ad with, I have been long in doubt what the uſe of 
ob it might be; and have ſometimes thought it was 
d nol tf or the more abundant defence and ſecurity of the 
eye; but then | was puzzled to give any tolerable 
account, why nature ſhould be more ſolicitous for 
Wet: preſervation of the eyes of brutes than men, 
End in this reſpect alſo to be a ſtepmother to the 
oſt noble creature. 

zut the honourable * author formerly men- 
tioned gives a probable account why frogs and 
birds are furniſhed with ſuch a membrane. Frogs, 
becauſe being amphibious animals, deſigned to paſs 
Etheir lives in watery places, which for the moſt 


f i 
ty ta; 
1mon 
, th 85 
ngen 5 


t va. 
iſion 


our part abound with ſedges, and other plants endow— 
diff ed with ſharp edges, or points; and the progreſſive 
1 the motion of this animal being to be made not by 
Was Walking, but by leaping, if his eyes were not pro- 
aſmit vided of ſuch a ſheath, he muſt either ſhut them, 
this Fand fo leap blindly, a and by conſequence dange- 
eule doully, or by leaving them open, run a venture to 


have the cornea cut, pricked, or otherwiſe offended 
DPS Eby the edges or points of the plants, or what may 
t the fall from them upon the animal's eye: whereas this 
ich membrane (being ſomething tranſparent as well as 


ENY Arong) is like a kind of ſpectacle that covers the eye 
man. | without taking away the ſight. Birds are likewiſe 
er off E furniſhed with it, becauſe being deſlinated to fly a- 
oaſtel mong the branches of trees and buſhes, their pric- 
fore !! kles, twigs, leaves, or other parts would be apt o- 
ging! Iterwiſe to wound or offend their eyes. But yet 
fing! ſtill we are to ſeek Why it is given to other quadr u- 


Gf peds, whoſe eyes are in no ſuch danger. 
| | Thirdly, The ear, another organ of ſenſe, how 


n to 
admirably it is contrived for the receiving and 


t to 


FE” | couveying of ſounds! Firſt, There is the outward 
'ards I V Boyle of final Cauſes, p. 53, 54. 
r the T 
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auricula be cut clear off, the hearing is much im. 


a ſmall, long, round hole, inward into the head 


the behoof of the animal, that upon any ſudden . 
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ear, or auricula, made hollow and contracteqÞ? .. 

| . 2 alway 
by degrees, to draw the ſound inward, to takeÞ* i th 
in as much as may be of it, as we uſe a funnel to Hb | 


pour liquor into any veſſel, And therefore if the JVities 


Part 1 


2 
8 


7 


paired, and almoſt quite marred, as hath been by Wh 


experience found. From the auricula is extended that f 


; nd h confet 
to intend the motion, and ſo augment the force natur 
of the found, as we ſee in a ſhooting- trunk, the“ accon 


longer it is to a certain limit, the ſwifter and more of ch 


forcibly the air paſſes in it, and drives the pellet, he 
At the end of this hole is a membrane, faſtened to Wont 
a round bony limb, and ſtretched like the head off 


a drum, and therefore by anatomiſts called alſo es 
tympanum, to receive the impulſe of the ſound obſer 
and to vibrate or quaver according to its reciprocal . 5 

motions or vibrations: the ſmall ear bones being ; 11 

at the end faſtened to the tympanum, and furniſh | 
ed with a muſcle, ſerve for the tention of that? NEWS 


membrane or the relaxation of it, according to the as aj 
exigency of the animal; it being ſtretched to the ut. he; 
moſt when it would hearken diligently to a lower hic 
or more diſtant ſound. Behind the drum are ef 
veral vaults and anfractuous cavities in the ear- 
bone, filled only with what naturaliſts call the im.! 
planted air; ſo to intend the leaſt ſound imagin- 
able, that the ſenſe might be affected with it; a 
we ſee in ſubterraneous caves and vaults how the? 
ſound is redoubled, and what a great report it makes 
however moderate it be: and becauſe it was for 


accident it might be awakened out of its ſleep, 
therefore were there no ſhuts or ſtopples made for 
the cars, that ſo any loud or ſharp noiſe might 
awake it, as allo a ſoft and gentle voice of mur-| oth 
mur provoke it to ſleep. Now, the ears, for the 1 
benefit and conveniencies of the animal, being ſub 
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ted always to ſtand open, becauſe there was ſome dan- 
take] ger that inſects might creep in thereat, and eating 
el tog their way thro' the tympanum, harbour in the ca- 
; the] vities behind it; therefore hath nature loricated or 
. plaiſtered over the ſides of the forementioned hole 
n by I with ear-wax, to ſtop and entangle any inſects 
ndedÞ# that ſhould attempt to creep in there. But I muſt. 
cad, © confels myſelf not ſufficientiy to underſtand the 
force ; nature of ſounds, to give a full and fatisfaftory 
„the account of the ſtructure and uſes of all the parts 
mores ] of the ear. They who have a mind to ſearch into 
ellet, © the curious anatomy and ule of this part, may con- 
- 1 ſult Monſieur du Verney. 
M 


 Fourthly, The next part I ſhall take notice of 
alli ſhall be the teeth; concerning which I find ſeven 


und Þ © obſer vations i in the honourable: Mr Boyle's Treatiſe 

roc final cauſes, which I ſhall briefly Ng TELE and 

being add one or two more. 

3 I. That the teeth alone, among the bones, con- 
q 


aue to grow in length during a man's whole life, 


o the 2 as appears by the unſightly length of one tooth, 
Te: W when its oppoſite happens to fall or be pulled out; 
owe which was molt providently deſigned to repair the 
e te 5 waſte that is daily made of them by the frequent 
cear- 


N attrition in maſtication. Here, by the by, I might 


- im- adviſe men to be careful how they attempt to cure 
agi this blemiſh, by filing or cutting off the head of ſuch 
t; 1 an overgrown tooth, Veſt that befal them which hap- | 
7 the 


pened to a certain nun in Padua, who, upon cutting 


naked I off a tooth in that manner, was preſently convulſed, 

s for and fell into an epilepſy, as Bartholine in his anatomy 
den reports. 

leep E II. That that part of hs teeth which 1 15 extant 
le for above the gums, is naked, and not inveſted with that 
night ſenſible membrane called perioſteum, wherewith the 


MmuUur- other bones are covered. | . 

r thous Ill. That the teeth are of a cloſer 3 1 

being ſubſtance chan the reſt of the bones, for the more 
| 1 2 
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eaſy breaking and comminution of the more foligſ 
aliments, and that they might be more durable, and 


not {o ſoon worn down by grinding the food, 


IV. That for the nouriſhing and cheriſhing theſe © 
ſo neceſſary bones, the all-wiſe Author of thingy 
has admirably contrived an unſeen cavity in eachſſ# 
ſide of the jaw-bone, in which greater channel are 


lodged an artery, a vein, and a nerve, which, thro 


leſſer cavities, as it were thro' gutters, ſend their 


twigs to each particular tooth. 


V. Becaule infants were for a e time 
to fecd upon milk, which needs no chewing, and 
leſt teeth thould hurt the tender nipples of the 
nurſe, nature hath deferred the production of them 
whereas thoſe 
of divers other animals, which are reduced to ſeck 3 
beumes food that needs maſtication, are born with 


for many monihs in a human foetus; 


them. 


knobs and little cavities they may the better retain, 
grind, and commix the aliments. 

VII. Becauſe the operations to be performed by 
the tecth oftentimes require a conſiderable firm- 
neſs and ſtrength, partly in the teeth themſelves, 
partly in the inſtruments which move the lower 
jaw, which alone is moveable, nature hath pro- 
vided this with ſtrong muſcles, to make it bear 


forcibly againſt the upper jaw; and thus not only 


VI. The different Beute and ſhape of the tecthiÞ 
is remarkable, That the fore-teeth ſhould be formed 
broad, and with a thin and ſharp edge, like chizzcls, 
to cut off and take away a morſe] from any ſolid 
food, called therefore incifores. The next, one on 
each ſide, ſtronger and deeper rooted, and more! 
pointed, called therefore canini, in Engliſh, eye. 
teeth, to tear the more tough and reſiſting tort off 
aliments. The reſt called jaw- teeth, or grinders, in 
Latin, molares, are made flat and broad a-top, and 
withal ſomewhat uneven and rugged, that by their 
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placed each tooth in a diſtinct cavity of the jaw- 
bone, as it were, in a cloſe, ſtrong, and deep ſocket, 

but has furniſhed the ſeveral ſorts of teeth with 
hold-faſts, ſuitable to the ſtreſs, that by reaſon of 
their different offices they are to be put to: and 
therefore, whereas the cutters and eye-teeth have 


uſually but one root, (which in theſe laſt named is 


wont to be very long) the grinders, that are em- 


ployed to crack nuts, ſtones of fruit, bones, or 


other hard bodies, are furniſhed with three roots, 
and in the upper jaw often wich four, becauſe theſe 
are pendulous, and the ſubſtance of the) Jaw ſome- 
What ſofter. 


VIII. The ſituation of the teeth i is molt conve- 


nient, viz, the molares, or grinders, behind, neareſt 
© the centre of motion, becaule there is a greater 
E ſtrength or force required to chew. the meat than 
to bite a piece; and the cutters before, that they 
may be ready to cut off a morſel from any lolid 
food, to be tranſmitted to the grinders. 


IX. It is remai kable that the jaw in men, and 


ſuch animals as are furniſhed with grinders, hath 
an obiique and trani{verſe motion, which is neceſ- 
} fary for chewing and comminution of the meat; 
Which it is obſerved not to have in thoſe agimais 


that want the molares. 
Now it (as Galen faith) he that ſhall marſhal: a 


company but of thirty-two men in due order, is 


commended for a ſbilful and induſtrious perſon, 


i ſhail we not admire nature, which hath ſo ſkilfully 


ranked and diipoled this quire of our teeth? 

Fijthly, The tongue is no leſs admirable for the 
contexture, and manitold uſes of it. Firft, It is 
the organ of talting; for, being of a ſpang) ſub- 
ſtance, the {mall particles of our meat and drink 
being mingled with the ſaliva, ealily inſinuate 
themſelves into the pores of it, and ſo do either 
gratefully affect it, or harthly grate upon it, ace 
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for our nouriſhment. 


ty fo peculiar to man, that no beaſt could ever 
attain to it. 
to form ſome words, yet they have been but a few, 
and thoſe Jearnt with great difficulty ; but what 
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cordingly as they are figured and moved; and here. 
by we diſcern what is convenient or inconvenient 
It helps vs likewile in th 
chewing and fwallowing of our meat. And, Laſtly, 
It is the main inſtrument of ſpeaking, a quali- 


And : though birds have been taught 


is the chief, the birds underſtand not the meaning 


of them, nor uſe them as ſigns of things, or their 


own conceptions of them; though they may uſe 
them as expreſſions of their paſſions; as parrots 
having been uſed to be fed at the prolation of certain 


words, may afterwards, when they are hungry, 


ſome of their paſſions, fear, hope, joy, &c. 


pronounce the fame, For this Des Cartes makes 
his main argument to prove that brutes have no 
cogitation, becauſe the higheſt of them could never 
de brought to ſignify their thoughts, or concep- 
tions, by any artificial ſigns, eicher words or 


geſtures, (which, if they had any, they would, in all 


likelihood, be forward enough to do;) whereas all 


men, both fools, and mutes, make uſe of words, or 


other f igns, to expreſs their thoughts about any 


ſubjects that preſent themſelves; which ſigns allo 
| Have no reference to any of their paſſions. Where- Þ 


s the ſigns that brute animals may be taught to 
uſe, are no other than ſuch as are the motions of Þ 
Hence 


ſome of the Jewiſh Rabbins did not ſo abſurdly de- 


fine a man “ animal loquens, a ſpeaking creature, 
Having had occaſion juſt now to mention the ſa- 
liva, or ſpittle, I am put in mind of the eminent 
uſe of this humour, which is commonly taken for 
an excrement, Becauſe a great part of our 
food is dry, therefore nature hath provided 
ſevcral glandulcs to ſeparate this juice from 
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A hc 1054 and no leſs than . pair of channels to 


onvey it into the mouth, which are of late inven- 
tion, and called by anatomiſts ductus ſali vales, through 


which the faliva diſtilling continually, ſerves well 
io maccrate and temper our meat, and make it fit 
to be chewed and ſwallowed, If a copious moiſ- 


ture did not, by theſe conduit-pipes, inceſſantly flow - 
don into the mouths of horſes and kine, how were 


$t poſſible they ſhould for a long time together 
rind and fwallow ſuch dry meat as hay and ſtraw ? 


Moreover, it is uſeful not only in the mouth, but in 


the ſtomach too, to promote concoction ; as we 
have already noted. 

Y Sixthly, To the mouth ſucceeds the windpipe, 
no leſs wonderful in its conformation; for, becauſe 
continual reſpiration is neceſſary for the ſupport 
of our lives, it is made with annulary cartilages, 
0 keep it conſtantly open, and that the ſides of 
it may not flag and fall together; and leſt, when 
we ſwallow, our meat or drink ſhould fall in there 
and obſtt uet it, it hath a ſtrong ſhut, or valve, 
called epiglottis, to cover it cloſe, and ſtop it 


when we swallow: for the more convenient bend- 


ing of our necks, it is not made of one entire 
continued cartilage, but of many annulary ones, 
joined together by ſtrong membranes, which mem- 
i apa are muſcular, compounded of ſtraight and 
circular fibres, for the more effectual contraction 
of the windpipe in any ſtrong or violent expira- 
tion or coughing; and leſt the aſperity or hard- 
neſs of their cartilages ſhould hurt the ocfophagus, 
or gullet, which is tender, and of a ſkinny ſub- 
ſtance, or hinder the ſwallowing of our meat, 
; thercfore theſe annulary griſtles are not made 
round, or entire circles; but where the gullet 
; | touches the windpipe, there to fill up the circle, 
is only a ſoft membrane, which may ealily give 


| ed] to the dilatation of the gullet, And to demon: 


— a re ry Wy 1, cone, * 
2 — —— —— 


— 


circles, or rings, becauſe there was no neceſſii 


flat or ſharp: and, moreover, the whole is con 


out of the {mall glandules that are upon its inn 
coat, to fence it againſt the ſharp air received in, 


line hath obſerved in the gullet, that where it per- bot 


_ cular part are infected and arcuate, as it were 
a ſpincter embracing and cloſing it faſt, by a great 
_ Providence of nature, leſt, in the perpetual motion ſupf 
of the ſaid midriff, the upper orifice of the ſtomach _ 
| ſhould gape, and caſt out the victuals as faſt as ii 

received it. 1 5 


the body, the primum vivens, et ultimum moriens 
the firſt part that quickens, and the laſt that dies, 
by irs inceſſant motion diſtributing the blood, the 


ſpiits, throughout the whole body, whereby it 


| ſhould be channels and conduit-pipes to every, 1 fuck 
even the leaſt and molt remote, part of the body lt 
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ſlrate that this was deſignedly done for this end 


and uſe, fo ſoon as the windpipe enters the lung Pipe 
its cartilages are no longer deficient, but pert«q|* and 


they ſhould be fo, but it was more convenient the 


| ſhould be entire. La/tly, For the various modul £'2\ 


Q. 
= 


tion of the voice, the upper end of the windpipſ® 
is endued with ſeveral cartilages and mulcles, o 
contract or dilate it, as we would have our voi 


nually moiſtened with a glutinous humour, iſſuing 5 


or breath forced out; yet is it of quick and ten- 
der ſenſe, that it may be eaſily provoked to caſt oui 


by coughing, whatever may fall into it from with ſerve 
out, or be diſcharged into it from within. ein 


It is alſo very remarkable which Caſpar Bar tho- he 


forateth the midriff, the carneous fibres of that muſ. 


Seventhly, The heart, which hath been always 
eſteemed, and really is, one of the principal parts ot 5 


e 

n 
CI” 
”"y 


vehicle of life, and with it the vital heat and 


. 
ny 
fm 
_— 


doth continually irrigate, nouriſh, and kcep hot, 2 
and ſupple all the members. Is it not admirable, 
that from this fountain of life and heat ther, 
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; juſt as if from one water-houſe there ſhould be 
| pipes conveying water to every houſe in a town, 
Y nd to every room in each houſe; or from one 
fountain in a garden there ſhould be little chan- 
* ncls or dykes cut to every bed, and every plant 
growing therein, as we have ſeen more than once 
done beyond the ſeas, I confeſs, the heart ſeems 
Y 
not to be deſigned to ſo noble an uſe as is generally 
3 believed, that is, to be the fountain or conſerva- 
= tory of the vital flame, and to inſpire the blood 
Z therewith, (for the lungs ſerve rather for the ac- 
+ cenſion, or maintaining that flame, the blood re- 
ceiving therefrom the air thoſe particles which are 
one part of the pabulum, or fuel thereof, and ſo 
© impregnated, running back to the heart) but to 
© ſerve as a machine to receive the blood from the 
: veins, and to force it out by the arteries through the 
; | whole body, as a ſyringe doth any liquor, though 
not by the ſame artifice: and yet this is no ignoble 


being indiſpenlably neceſſary for the quickening and 


enlivening of all the members of the body, and 
ſupplying of matter to the brain, for the prepara- 
tion of the animal ſpirits, the inſtruments of all 


ſenſe and motion. Now for this uſe of receiving 
$ and pumping out of the blood, the heart is admi- 


K rably contrived, For, Firſt, being a muſcular 


; part, the ſides of it are compoſed of two orders of 

fibres, running circularly, or ſpirally, from baſe to 
tip,. contrarily one to the other, and ſo being 
FE drawn or contracted contrary ways, do violently 
conſtringe and ſtraiten the ventricles, and ſtrongly 
force out the blood, as we have formerly intimated : 


7 Then the veſſels we call arteries, which carry from 
able the heart to the ſeveral parts, have valves which 
there open outwards, like trap doors, and give the 
very, blood a free paſſage out of the heart, but will not 


od)! 


duker! it to return back again chither; ; and the veins 
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which bring it back from the ſeveral member 
to the heart, have valves or trap-doors, which 
open inwards, ſo as to give way unto the blood to 
run into the heart, but prevent it from running 
back again that way: Beſides, the arteries conſi 
of a quadruple coat, the third of which is made up 


of annular or orbicular carneous fibres to a good 
Dclow « 


_ thickneſs, and is of a muſcular nature, after ever 
pulſe of the heart, ſerving to contract the veſſe 


ſucceſſively with incredible celerity; ſo by a kind 
pf wh. 


of periſtaltick motion, impelling the blood onward 
to the capillary extremities, and through the muſcle 


with great force and ſwiftneſs. So the pulſe of 
Dr W 


the arteries is not only cauſed by the pullation o 
the heart driving the blood thro' them in manner 
of a wave or fluſh, (as Des Cartes and others would 
| have it,) but by the coats of the ar teries themſelvez 
which the experiments of a certain Lovain{ 
phyſician * (the firſt whereof is Galen's) do, in my 
opinion, make good againſt him. * Firſt, faithſ 
6 he, if you lit the artery, and thruſt into it 
a pipe, ſo big as to fill the cavity of it, and 
caſt a ſtrait ligature upon that part of the 
artery containing the pipe, and ſo bind it 
faſt to the pipe; notwithſtanding the blood 
hath free paſſage through the pipe, yet will not 
the artery beat below the ligature; but do but 
take off the ligature, it will commence again to 
beat immediately.” But becauſe one might be 
ready to reply to this experiment, that the reaſon 


cc 


why when bound it did not beat, was becauſe the 


current of the blood being ſtraitened by the pipe, 
when beneath the pipe it came to have more li- 
berty, was not ſufficient to ſtretch the coat of the 
artery, and fo cauſe a pulſe; but when the liga- 
ture was taken off, it might flow between the in- 
cloſed tube, and the coat of the artery: There. 

* Cartes Ep. V. 1. Ep. 77. © Sep, ; 
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ore he adds another, which clearly evinces, that 
his could not be the reaſon, but that it is ſome 
thing flowing down the coats of the artery that 
auſes the pulſe; that is, if you ſtraiten the artery 
never ſo much, provided the ſides of it do not 
zuite meet, and ſtop all paſſage of the blood, the 
elſe] will, notwithſtanding, continue ſtill to beat 
pelow or beyond the coarctation. So we ſee ſome 
phyſicians, both antient (as Galen) and modern, 
ere of opinion, that the pulſe of the arteries was 
Owing to their coats; though the firſt that I know 
pf who obſerved the third coat of an artery to be 
; muſcular body, compoſed of annular fibres, was 


Pr Willis. This mention of the periſtaltick mo- 


tion puts me in mind of an ocular demonſtration 


F it, in the gullet of kine when they chew the. 


Ftud, which I have often beheld with pleaſure ; 
For, after they have ſwallowed one morſel, if you 


Jook ſtedfaſtly upon their throat, you will ſoon ſee 
Enother aſcend, and run pretty ſwittly all along 
the throat up to the mouth, which it could not 
do, unleſs it were impelled by the ſucceſſive con- 


traction or periſtaltick motion of the gullet, con- 
tinually following; and it is remarkable that theſe 
ruminant creatures have a power by the imperium 
of their wills, of directing this periſtaltick motion 
upwards or downwards, I ſhall add no more con- 
cerning the heart, but that it and the brain, do mu- 
tuas opera, trader, enable one another to work: 
For, firſt, the brain cannot itſelf live unleſs it re- 


but leſs can it perform its function of preparing 


and diſtributing the animal {pirits, nor the heart 
pulfe, unleſs it receives ſpirits, or ſomething elſe 
that deſcends from the brain by the nerves. For 


do but cut aſunder the nerves that go from the 


brain to the heart, the motion thereof, in moſt 


Which part began this round is the queſtion, 


current of blood through ſeveral parts, ſo thei 


* thoſe contrivances in the arteries, 


« are not only variouſly contorted, but alſo here 


e dies; but in quadrupeds, the cells open into the! 
e trunks of the ſplenick veins, | | 
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perfect and hot creatures, ceaſeth immediately Mart Il. 


I find in the Phileſophical tranſactions, N. 280M © 1 
ſome notable obſervations of the famous anatomiſt leng 
Mr William Cowper, concerning the artifice of na N ; 
ture, in regulating the motion of the blood in the n 
veins and arteri:s, to aſſiſt and promote it in the? the 
one, and moderate it in the other, which 1 fbal = 
give you in his own words : 1 

« As the arteries, faith he, are known to export _ 

the blood, fo the veins to carry it back apain tif rhe 
* the heart; but having already deſcribed their Oy 
« extremities, we come now to the large trunks of 145 
ce the veins; and here as in the arteries, we find? , : 
«© the common practice of nature, in diſpoſing the . 
branches of veins to diſcharge the refluent blood, 0 
into the next adjacent trunk, and ſo on to the py 
„ heart. As the arteries afford abundance of in| 55 8 


„ ſtances of checks given to the velocity of the qus 
5 * 
N o o o . 5 foV 
« veins ſupply us with as many artifices, to aſſiſt its cal] 
© regular return to the heart, as well as favour e 
Fall 


be carotid, vertebral, and ſplenick arteries, ly cer 


« and there dilated, to moderate the motion of the! 160 
60 blood; ſo the veins that correſpond to thoſe ar- blo 
_ © teries are allo variouſly dilated. The beginning & wo 


Gy 4 the internal jugulars have a bulbous _— Bs 
&« which are diverticula to the refluent blood, in 
e the ſinus's of the dura mater, leſt it ſhould Fo 0 
* ſcend too faſt into the jugulars. The like has of 
&« been taken notice of by Dr Lower, in the verte-· 

« bral ſinus's. The ſplenick vein has divers cells 
* opening into it, near its extremities in human bo- N he 


rt IT, 
ately, 


280. 
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xport|il 
un toil 


their 


1ks of 


> find 


g thei 


blood refluent blood from the lower parts of the bo- 


O the 


f in- the human heart, as well as that of moſt 


f the 


„the towards its upper part; it is for that end ne- 


ceſſary that the large trunks of the veins and 
avOur arteries ſhould not aſſociate each other; for it 
W all the blood ſent to the lower parts by the de- 
eres, 

here 
f theſe ſent out from thence) the weight of ſo much 


© ar. blood in the aſcending trunk of the vena cava 


nn would oppoſe all the force the heart could give 
4 E it from the arteries, and hinder its aſcent; for 
„in 
d de- 
e has 
verte · 
cells 
in bo- 


1ſt its 


o the 
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« The ſpermatick veins do more than equal the 
length of the arteries of the teſtes in men; ther 


various diviſions, and ſeveral inoſculations, and 


their valves are admirably contrived to ſuſpend 
the weight of the blood, in order to diſcharge 


| it into the larger trunks of the veins; and 
were it not that the refluent blood from the 
toeſtes is a pondus to the influent blood from the 


arteries, and ſtill leſſens its current in the fœtes, 


| theſe ſpermatick veins, like thoſe of other parts, 
| might have diſcharged the blood into the next 


adjacent trunk. 


„Who can avoid ſurpriſe at the art of nature, 


in contriving the veins that bring part of the 
dy, when they conſider the neceſlity of placing 


quadrupeds, ſo far from the centre of the body 


ſcending trunk of the aorta, ſhould return to 
the heart again by one ſingle trunk (as it is 


this reaſon the vena azyges or ſine pari is 
contrived to convey the blood ſent to the muſcles 
of the back and thorax into the deſcending 
trunk of the vena cava above the heart; hence 
it is evident that more blood comes into the 
heart by the deſcending or upper trunk of the 
vena cava, than paſſes out by the aſcending 
trunk of the aorta; nor does the quantity 
of blood conveyed to the heart by the ſuperior 


trunk of the vena cava, ſeem, without ſome 
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other deſign in nature beſides tranſporting | 
& thither, to free the inferior trunk from i 
« weight; but perhaps it was neceſſary fo mud 
„ blood ſhould be ready there to join with th: 
% chyle, for its better mixture, before it reach 
% the right auricle of the heart.“ 80 far M 
Cowper. Vßö 
Eighthly, The next part I ſhall treat of ſhall h 
the hand, this, %yav» 3%yaww, or ſuperlative in 
 Arument, which ſerves us for ſuch a multitude 9 
uſes, as it is not eaſy to enumerate; whereto, 
we conſider the make and ſtructure of it, we ſha! 
find it wonderfully adapted. Firſt, It is divide 
into four fingers bending forward, and one oppo 
ſite to them bending backwards, and of greate 
ſtrength than any of them ſingly, which we ca 
the thumb, to join with them ſeverally, or united: 
whereby it is fitted to lay hold of objects of an 
Ppze or quantity; the leaſt things, as any ſmal 
ſingle ſeed, are taken up by the thumb and fore 
fipger; thoſe a little greater by the thumb an! 
two fingers, which alſo we chiefly employ to ma 
nage the needle in ſewing, and the pen in writing 
when we would take up a greater quantity of an 
thing, we make uſe of the thumb and all th 
fingers; ſometimes we uſe one finger only, as it 
pointing at any thing, picking things out of hol: 
or long and narrow veſſels; ſometimes all ſeverallf 
at one time, as in ſtopping the ſtrings when w 
play upon any muſica] inſtruments. Secondly, Th: 
fingers are ſtrengthened with ſeveral bones, joint 
ed together for motion, and furniſhed with ſevert 
muſcles and tendons, like ſo many pullies, tt 
bend them circularly forwards; which is moſt con 
venient for the firm holding and griping of any ol 
jet; which of how great, conſtant and neceſſar 
uſe it is in pulling or drawing, bat eſpecially it 
taking up and retaining any fort of tool or in 
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rument to work withal in huſbandry and all me- 
hanick arts, is ſo obvious to every man's obſerva- 
jon, that I need not ſpend time to inſtance in 
articulars: Moreover, the ſeveral fingers are fur- 
iſhed with ſeveral muſcles to extend and open the 
Hand, and to move to the right and left; and ſo 
his diviſion and motion of the fingers doth not 
binder but that the whole hand may be employed 
s if it were all of a piece, as we ice it is, cither 
pxpanded, as in ſtriking out, ſmoothing and fold- 
g up of cloaths, and ſome mechanick uſes; or con- 


231 


W:acted as in fighting, kneading of dough, and 
he like; it is alſo notable, and indeed wonderful, 


hat the tendons bending the middle joint of the 
Fingers ſhould be perforated, to give paſſage to the 
tendons of the muſcles which draw the uppermoſt 
joints, and all bound down cloſe to the bone with 


Wrong fillets, leſt they ſhould ſtart up and hinder 


the hand in its work, landing like ſo many bow- 
rings. Thirdly, The fingers ends are ſtrengthened 
vith nails, as we fortify the ends of our ſtaves 
nd forks with iron hooks or ferules; which 
nails ſerve not only for defence, but for orna- 
The ſkin upon our fin- 
gers ends is thin, and of moſt exquilite ſenſe, to 


help us to judge of any thing we handle, If now I 
Would go about to reckon up the leveral uſes of 

this inſtrument, time would ſooner fail me than 
matter. By the help of this we do all our works, 


we build ourſelves houſes to dwell in, we make 
ourſelves garments to wear, we plow and {ow our 
grounds with corn, dreſs and cultivate our vine- 
yards, gardens and orchards, gather and lay up 


our grain and fruits, we prepare and make ready 


our victuals; ſpinning, weaving, painting, carv- 
ing, engraving, and that divinely invented art of 
writing, whereby we tranſmit our own thoughts 
to poſterity, and converſe with and participate the 
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obſervations and inventions of them that are loy 
ago dead, all performed by this; this is the only i 
ſtrument for all arts whatſoever, no improveme 
to be made of any experimental knowledge witho 
it, Hence (as Ariſtotle ſaith well) they do ami 
that complain that man is worſe dealt with by nt 


ture than any other creatures: whereas they hayWvitho! 
ſome hair, ſome ſhells, ſome wool, ſome feWut “ 
thers, ſome ſcales, to defend themſelves from ur oth 
injuries of the weather, man alone is born nakeſſſÞake9 
and without all covering; whereas they have nſWcram 
tural weapons to defend themſelves and offend 3 
their enemies, ſome horns, ſome hoofs, ſon puts! 
teeth, ſome talons, ſome claws, ſome ſpurs an nd e 
beaks; man hath none of all theſe, but is weak anWilt o 


feeble, and unarmed ſent into the world: Why, 
hand, with reaſon to uſe it, ſupplies the uſes of al 
| theſe, that is both a horn and a hoof, a talon an 
aduſk, &c. becauſe it enables us to ufc weapon 
of thele and other faſhions, as ſwords and ſpear e © 
and guns; beſides, this advantage a man hath off 
them, that whereas they cannot at pleaſure chang! 
their coverings, or lay aſide their weapons, © 
make ule of others as occaſion ſerves, but muſt x 
bide winter and ſummer, night and day wit 
the ſame cloathing on their backs, and ſlecp wit 
their weapons upon them; a man can alter his 
cloathing according to the exigency of the we: 
ther, go warm in winter, and cool in ſummer, 
cover up himſelf hot in the night, and lay aſide his 
cloaths in the day, and put on or off more or fewer, 
according as his work and exerciſe is; and can, Nea. 
as occalion requires, make ule of divers forts offmit 
weapons, and choice of ſuch at all turns as areſco! 
molt proper and convenient; whereby we are en- th. 
abled to ſubdue and rule over all other creatures, Mit 
and uſe for our own behoof thoſe qualities wherein fle 
they excel, as the ſtrength of the ox, the valour Ibu 
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nd ſwiftneſs of the horſe, the ſagacity and vigi- 
ancy of the dog, and ſo make them as it were our 
dwa, Had we wanted this member in our bodies, 
ve muſt have lived the life of brutes, without 
zouſe or ſhelter, but what the woods and rocks 
yould have afforded, without cloaths or covering, 

ithout corn, or wine, or oil, or any other drink 
hut water; without the warmth and comfort, 
yr other uſes of fire, and ſo without any artificial 
daked, boiled, or roaſted meats; but muſt have 
crambled with the wild beaſts for crabs, and nuts, 
and acorns, and ſuch other things as the earth 
puts forth of her own accord ; we had laid open 
and expoſed to injuries, and had been unable to re- 
iſt or defend ourſelves againſt almoſt the weakeſt 
„ OL 1 ö 

The remaining parts I ſhall but briefly run over, 

That the back-bone ſhould be divided into ſo 
many vertebres for commodious bending, and not 
be one intire rigid bone, which being of that 


Eength would have been often in danger of ſnap- 


ping in ſunder; that it ſhould be made tapering, in 
orm of a pillar, the lower vertebres being the 
broadeſt and largeſt, and the ſuperior in order, leſſer 
and leſſer, for the greater firmneſs and ſtability 
df the trunk of the body: that the ſeveral verte- 
bres ſhould be ſo elegantly and artificially compact- 
d and joined together; that they are as ſtrong and 
rm as if they were but one bone; that they ſhould 
be all perforated in the middle with a large hole 
for the ſpinal marrow or pith to paſs along, and 
each particular have a hole on each fide to tranf- 
mit the nerves to the muſcles of the body, to 


Icoavey both ſenſe and motion; that by reaſon of 


the forementioned cloſe connexion of the vertebres 
it ſhould be ſo formed as not to admit any great 
flexure or receſs from a right line, any angular, 
but only a moderate circular bcnding, leſt the 


U 3 
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| ſpinal pith ſhould be compreſſed, and ſo the free Ang ce 
. Intercourſe or paſſage of the ſpirits to and fro mo- 
be ſtopt. Dee i they 
One obſervation relating to the motion of he an 
the bones in their articulations I ſhall here add, MPecial 
that is, the care that is taken and the proviſion Tearin, 
that is made for the eaſy and expedite motion of we 
them, there being to that purpoſe a twofold l. Ne he 
quor prepared for the inunction and lubrification the 
of their heads or ends. 1. An oily one, furniſnei mes 
by the marrow, 2. A mucilaginous, ſupplied by 
cer tain glandules ſeated in the articulations, bother be 
which together make up the moſt apt and proper mitat 
mixture for this uſe and end that can be invented d 
or thought upon; for not only both the ingredients 
are of a lubricating nature, but there is this ad- 
vantage gained from their compoſition, that they 
do mutually improve one another; for the mud 
lage adds to the lubricity of the oil, and the oi, 
preſerves the mucilage from inſpiſſation, and con- n. 
tracting the conſiſtency of a gelly, Now this in- 
unction is uſeful, indeed neceſſary, for three end 
chiefly : „„ VVT 
I. For the facilitating of motion. For though the 


_ WK } 
Bd hic 
oh 


by 


ends of the bones are very ſmooth, yet were they we: 
dry, they could not with that readineſs and eaſe Ke! 

' nay, not without great difficulty, yield to and of 
bey the flucks and attractions of the motor do 
muſcles; as we ſee clocks and jacks, though th ru 
ſcrews and teeth of the wheels and nuts be nere an 
10 ſinooth and poliſhed, yet if they be not oiled vi! 
will hardly move, though you clog them with neva W 
ſo much weight; but if you apply but a little oi fc 
they preſently whirl about very ſwiftly with th: { 
tenth part of the force. cn BB 
2. For preſerving the ends of the bones from u * 
incaleſcency, which they, being hard and ſolid © 
\ 


bodies, would neceſſarily contract from a ſwift aw 
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he free i Ing continuing motion ; ſuch as that of running, 
nd fro mowing, or threſhing, or ſawing, and the like, 
il they are immediately touched and rubbed againſt 
on of ne another with that force they muſt needs do, e- 
e add, Pecially! in running, the whole weight of the body 
viſio Fearing upon the joints of the thighs and Knees : 
ion of we {ce in the wheels of waggons or coaches, 
old li. Nhe hollows of the naves, by their ſwift rotations 
cation ſ@n the ends of the axle-trees, produce a heat, ſome- 
niſhel mes ſo intenſe as to ſet them on fire; to prevent 
ed by bich they ſtand in need to be frequently anointed 
bother beſmeared with a mixture of greaſe and tar, i- 
proper mitating the fore-mentioned natural compoſition of 
vented Wil and mucilage. Nay, bodies ſofter a great deal 
dient | Than metals contract a great heat by attrition, as 
is ad-: is evident from thoſe black circular lines we ſee 
t they Pn boxes, diſhes, and other turned veſſels of wood, 
muci which are the effects of ignition, cauſed by the 
he oi, pieſſure of an edged ſtick upon the veſlel turned 
d con- nimbly in the lathe. And if there had not been a 
is in. N proviſion in the joints againſt ſuch a preternatural 
end incaleſcence upon their violent motion, this would 
have made a ſlothful world, and confined us to 
zh the : leiſurely and deliberate movements, when there 
they were the moſt urgent and haſty occaſions to quic- 
| eaſe, | ken us, 
nd off 3. For the preventing of atrition, and wearing 
otonſ down the ends of the bones by their motion and 
h the rubbing one againſt another, which is ſo violent 
neva and laſting ſometimes, that it is a wonder any in- 
oil unction ſhould ſuffice: to ſecure their head from 
nere waſting and conſumption, I have often ſeen the 


le oi tops of the teeth (which are of a harder ſubſtance 
1 th than the reſt of the bones) worn off by maſtication, 
FF in perſons who have loſt moſt of their grinders, 
mau and been compelled conſtantly to make uſe of three 
ſold or four only in chewing, fo low, that at laſt the in- 
t aud ward marrow and nerve lay bare, and they could no 
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longer for pain make uſe of them; ſo that had thei 
not been this proviſion made for the anointing th 
bones, the curious workmanſhip of nature in adap 
ing them ſo exactly one to another, as was moſt { Pe bo 
for the eaſy performance of all thoſe motions of. ; ves 
which they were deſtined, would not fuffice fo; for 
uſe; but the ſtirring part of mankind would {of 

find themſelves fitter for an hoſpital than for action 
and the purſuit of buſineſs. 2 
Theſe obſervations I acknowledge myſelf to h om d 
borrowed of a late ingenious writer“ of Oſteolog 
who thus concludes his diſcourſe upon this ſubjedſ tons 2 
% And here we cannot avoid the notice of the i: 
« ſible footſteps of an infinite reaſon, which as the Rift 
* are deeply impreſſed upon the univerſe, ſo moi 
e eſpecially on the ſenſible parts of it in thoſe x: z en ſt 
& tional contrivances which are found in animal; 1 ee m 
* and we can never ſufficiently admire the wiſdon 
« and providence of our great Creator, who haſt 
« given all parts in theſe animated beings, not only; 
te ſuch a ſtructure as renders them fit for their ne 
* ceſſary motions and deſigned functions, but with 


art II. 
at ſo 
anger 
laſtick 


tt a] the benefit and advantage of whatever maj For t 
* preſerve them or facilitate their action. emal 
Moreover the artifice of nature is wonderful i requ 

the conſtruction of the bones that are to ſupporß T. 
the body and to bear great burthens, or to be em- nume 
ployed in ſtrong exerciſes, they being made hollow, bloo- 

for lightneis and ſtiffneſs. For we have before not- ply t 


ed, a body that is hollow may be demonſtrated to 
be more rigid and inflexible than a ſolid one of the 
ſame ſubſtance and weight; ſo that here is pro- N 
viſion made for the ſtiffneſs and lightneſs of the ¶ com 
bones. But the ribs, which are not to bear any atio 
great weight, or to be ſtrongly exerciſed, but only mai. 
to fence the breaſt, have no cavity in them, and 1 
towards the fore part or breaſt are broad and thin, N cap: 
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then at ſo they might bend and give way without 
ng t Hanger of fracture; when bent returning by their 
adap laſtick property to their figure again. Yet is not 
"lt Me hollow of the bones altogether uſeleſs, but 
ons tE-rves to contain the marrow, which ſupplies an 
= il for the maintaining and inunction of the bones 
100! 


Ind ligaments, and fo facilitating their motion in 
e articulations; and particularly (which we men- 
ſioned not before) of the ligaments, preſerving them 
om dryneſs and rigidity, and keeping them ſupple 


ology Ind flexible, and ready to comply with all the mo- 
bjec ions and poſtures of that moveable part to which 
= ey appertain; and laſtly, to ſecure them from 
S then 


7 Piſruption, which, as ſtrong as they are, they 
ould be in ſome danger of, upon a great and ſud- 
ea ſtretch and contortion, if they were dry, Kc. 
| $cc more to this purpoſe in the treatiſe fore. quoted, 
* T by whereas the breaſt is encompaſſed with 
Jibs, the belly is left free, that it might give way 
J the motion of the midriff in reſpiration, and to 
Ne neceſſary reception of meat and drink, as alſo 
For the convenient bending of the body; and in 
females for that extraordinary extenſion that is 
: equiſite in the time of their pregnancy. 

That the lungs ſhould be made up of ſuch in- 
Fpuncrable air- pipes and velicles, interwoven with 
plood veſſels, in order to purity, ferment, or ſup- 
3 the ſanguineous mals, with nitro-aerial parti- 
cles, which ruſh in by their elaſtick power upon the 
f the 0 uſcular extenſion of the thorax, and ſo feed the 
Pital flame and ſpirits; for upon obſtructing this 


the communication all is preſently extinct, no circu- 
any I ation, no motion, no heat nor any ſign of life re- 
only mains. 

and That the fowark ſhould be membranous, and 


capable of dilatation and contraction, according 
ito the wand of meat contained in it; that it 
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ſhould be ſituate under the liver, which by its bealff 
might cheriſh it, and contribute to concoction ; ; tha 
it ſhould be endued with an acid or glandulous fer. 
ment, or ſome corruptive quality, for ſo ſpeedy 3 
diſſolution of the meat, and preparation of m £ 
that after concoction it ſhould have an ability a 
contracting itſelf, and turning out the meat. hou! 
That the guts ſhould immediately receive i rent it 
from the phylorus, farther elaborate, prepare aud 
ſeparate it, driving by their periſtaltick motion the 
chyle into the lacteals, and the excrementitiou 
parts to the podex, from whence there is no re 
greſs, unleſs when the valve of the colon is torn 
and relaxed. But for the curious ſtructure of the 
parts ſee more in Kerkringius, Gliſſon, Win, and 
Preyer. + 3 
That the bladder ſhould be made of a membr# 
nous ſubſtance, and ſo extremely dilatable, for re 
ceiving and containing the urine, till opportunity] 


of emptying it; that it ſhould have ſhuts for the Won“ 
ends of the ureters, ſo artificially contrived as u la 
give the urine free entrance, but to ſtop all paſſag Mett 
backward, fo that they will not tranſmit the wind and 
though it be ſtrongly blown and forced in. hk ſul 

That the liver ſhould continually ſeparate the Rage 


choler from the blood, and empty it into the inte. 
tines, where there is good uſe for it, not only to 
provoke dejection, but alſo to attenuate the chyle 
and render it ſo ſubtile and fluid as to enter in at 
the orifices of the lacteous veins. : 

That in the kidneys there ſhould be ſuch innu-[ 
merable little Gphons or tubes, conveying the uri 8! 
nous particles to the pelves and ureters, firſt di, tho 
covered by Bellini, and illuſtrated by Malpighi; og 
that indeed all the glands of the body ſhould be the 
congeries of various $90 of veſſels cured, circum-· ter 
gyrated and complicated together, whereby they 
give the blood time to ſtop and ſeparate thro' the 


art! - | | 
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heal 4 ores of the capillary veſſels into the ſecretory ones 
1s fer. Which afterwards all exonerate themſelves into one 
edy a : common dufus; as may be ſeen in the works of 
-byle 5 Wharton, Graaf, Bartholine, Rudback, Bilſius, 


alpighi, Nuck, and others. That the glands 
E/bould ſeparate ſuch variety of humours, all diffe- 
rent in colour, taſte, ſmell, and other qualities. 


ity of b 


ve i 
: 1 bd rr That all the bones, and all the muſcles, 
n the and all the veſſels of the body, ſhould be fo admi- 


tion rably contrived, and adapted, and compacted toge- 
o re- ther for their ſeveral motions and uſes, and that 
tors ; zoſt geometrically, according to the ſtricteſt rules 
the of mechanicks; that if in the whole body you change 
„ and the figure, ſituation, and conjunction but of one 
br part, if you diminiſh or increaſe the bulk and mag- 
Wnitude; in fine, if you endeavour any innovation or 
Waltcration, you marr and ſpoil inſtead of mending; 


how can all theſe things put together but beget 


bra. 
r re. 


unity 

r the wonder and aſtoniſhment ? 

as tos Jn the muſcles alone there ſeems to be more geo- 

Nei © metry, than in all the artificial engines in the world; 
vino and therefore the different motions of animals are 


ga ſubject fit only for the great mathematicians to 


- thei handle, amongſt whom Steno, Dr Croon, and a- 


intel bove all, Alphonſo Borelli, have made their eſſays 
y 0% towards it. 

bre That under one kin there ſhould be ſuch infi- 
n a nite variety of parts, variouſly mingled, hard with 


. of, fluid with fixed, ſolid with hollow, thoſe in 
: reſt with thoſe with motion; ſome with cavities, 
i : as morteſſes to receive, others with tenons to fit 


uri | | 

diff choſe cavities, all theſe ſo packed and thruſt fo cloſe 
ghi; g together, that there is no unneceſſary vacuity in 
d bes the whole body, and yet ſo far from claſhing or in- 
um- terfering one with another, or hindering each o- 
they tbers motions, that they do all friendly conſpire, 
the all help and aſſt mutually one the other, all con- 


Cur in one en end and delign, the good and 
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preſervation of the whole, are certainly argument 
and effects of infinite wiſdom and counſel; ſo tha 
he muſt needs be worſe than mad that can find in 
his heart to imagine all theſe to be caſual and for 
tuitous, or not provided and deſigned by a moi 


wiſe and intelligent cauſe, 


Every part is cloathed, joined together and cor. 
roborated by membranes, which upon ſeveral oc 
ſions (as extravaſations of humours, compreſſion.” 
or obſtructions of veſſels) are capable of a prod. 
ious extenſion, as we fee in the hydatides of the 
— teſticles or overies, in hydropical tumours of 
the mp hacducts, of the ſcrotum or peritonaeum 
out of the laſt of which alone twenty and even forty. 
_ gallons of water have been drawn by a paracente/; "i p 
or tapping; for which we have the undoubted au 
thority of Tulpius, Meckren, Pechſin, Blaſius, nd 


other medical writers. What vaſt ſacks and bag 


are neceſſary to contain ſuch a collection of water, 
which ſeems to iſſue from the ſymphaeducls, either 5 


delacerated or obſtructed, and exonerating them- 
ſelves into the foldings, or between the as 
tures of the membranes ? 

Thoſe parts which one would think were of lit. 
tle uſe in the body, ſerving chiefly to fill up emp- 


ty ſpaces, as the fat, if examined ftrictly, will be 
found very beneficial and ſerviceable to it. x. To 


cheriſh and keep it warm, by hindering the evapo- 
ration of the hot ſteams of blood; as cloaths kee 


us warm in winter, by reflecting and doubling the 


heat. 2. To nouriſh and maintain the body for 
ſome time when food is wanting, ſerving as fuel to 
preſerve and continue the natural heat of the blood 
which requires an oily or ſulphurous pabulum as 
well as fire, Hence upon long abſtinence and 
| faſting the body grows lean. Hence alſo ſome 
beaſts, as the marmetto, or mus alpinus, a creature 
as big or bigger than a rabbet, which abſconds 


"rp 
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Part I winter, doth (as Hildanus tells us) live upon its 
on fat; for in the autumn, when it ſhuts itſelf 


* | p in its hole (which it digs with its feet like a 
ind \ W-:1bbit, making a neſt with hay or ſtraw to lodge 


3 for Itſelf warm) it is very fat; [Hildanus took out a- 
Pore a pound and an half of fat between the ſkin 
nd muſcles, and a pound ont of the abdomen] 
N but on the contrary, in the ſpring- time, when it 
comes forth again, very lean, as the hunters expe- 
1 ? Ficnce in thoſe they then take. 3. The internal fat 
| i Yr ves for the defence and ſecurity of the veſſels, 
F the ' that they might lie ſoft, and be ſafely conveyed in 
ker paſſage, wherefore it is Ply gathered a- 
Tr them. 
| ; Bt what pores, or paſſages, or rags, the fat 


8 1 Imatter N curious ; enquiry, and 12 to 1* in- 
bag duſtriouſly ſought out by the moſt ſagacious and 
ater dextrous anatomiſts. The veſſels whereinto it is 
ther received, and wherein contained, are by the micro- 
zem. ſcope detected to be bladders, and thoſe doubtleſs 
lica. M perforated and pervious one into another; and 


| though for their exceſſive ſubtilty and thinneſs they 
it. appcar not in a Jean body, yet ſeem to have been 
| > | primitively formed and provided by nature to re- 
bel ceive the fat upon occaſion, Why the fat is col- 
To lected chiefly about ſome particular parts and veſ- 
ſels, and not others; as for example, the reins 
and the caul, I eaſily conſent with Galen and o- 
the! thers the rcaſon to be, the cheriſhing and Keeping 
warm of thoſe parts upon which ſuch veſſels are 


f. 
% | ſpread; ſo the caul ſerves for warming the lower 
o belly, like an apron or piece of woollen cloth. 


Hence a certain gladiator, whoſe can] Galen cut 
ng out, was fo liable to ſuffer from the cold, that he 
Vas conſtrained to keep his belly conſtantly cover- 
ed with wool; for the inteſtines containing a great 
ds | X 
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deal of food, there to undergo its laſt concoctioi 
and no veſſels of blood penetrating it, and flowing 
through it to keep it warm, they had need be de! 
fended from the injuries of the external air by Out 

ward coverings. Why there ſhould be ſuch cop This W. 
ous fat gathered about the reins to incloſe them | Tabs 


Whraſes ! 
d ri 


is not ſo eaſy to diſcern, but ſurely there is a greif Pawe a 
and conſtant heat required there, for the feparationÞ F Ft b 
of the urine from the blood, the conſtant ſepz nd P 
F dhiloſo 
ration and excretion whereof is neceſſary for the 
preſervation of life; and we ſee if the blood be in End tn 
any degree chilled, the ſecretion of urine is in Mempte 
great meaſure ſtopt, and the ſerum caſt upon th; pts: 
glandules of the mouth and throat; and if the bey 
blood be extraordinarily heated by excerciſe or o- and! 
ther wiſe, it caſts off its ſerum plentifully by ſweat, een? 
which may be effected by the ſwift motion of the and ſ 
blood through the glandules of the ſkin, where its nose 
plentiful ſtreams being ſtrengthened and conſtipatedſM erer 
into a liquor, force their way through thoſe emunc- ar 
tories, which at other times tranſmit only inſenſible Here 
vapours. Some ſuch effects may be wrought upon ® ©© 
the blood by the heat of the kidneys. Certain it is. * 
that the humours excerned by ſweat, and urine, b, 
are near a-kin, if not the ſame; and therefore it is by | 


worthy the conſideration, whether there might not ©? 
be ſome uſe made of ſweating in a ſuppreſſion of i bo 
urine, But I digrels too far. 7 e 
I ſhall only add to this particular, that becauſe 
the deſign of nature in collecting fat in theſe places 
is for the fore mentioned uſe, it hath for the ef- 
fecting thereof fitted the veſſels there with pores 
or paſſages proper for the ſeparation and tranſmiſ- 
ſion of it. 

I ſhould now ud to treat of the generation 
and formation of the foetus in the womb, but that 
is a ſubject too difficult for me to handle, the 
body of man and other animals being formed in 
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flowing he dark receſſes of the matrix, or, as the Pſalmiſt 
be de [4 hraſes it, Pſalm. cxxxix, 14. Made in ſecret, and 
by out : ri wrought i in the Inveſt parts of the earth. 
1 cor: his work is ſo admirable and unaccountable, that 
them Neither the atheiſts, nor mechanical philoſophers 
a greif Fare attempted to declare the manner and proceſs 
aratiq pf it, but have (as I noted before) very cantioully 
t ſepa end prudently broke off their ſyſtems of natural 
or the Philoſophy here, and left this point untouched; 
be ill zad thoſe accounts which ſome of them have at- 
s in 1 empted to give of the formation of a few of the 
n then parts, are ſo exceſſively abſurd and ridiculous, that 
if the a need no other confutation than ha, ha, he. 
or o. And I have already further ſhewn, that to me it 
'weat ſeems impoſſible that matter divided into as minute 
f the and ſubtile parts as you will or can imagine, and 
re it thoſe moved according to what catholic laws ſo- 
patedl ever can be deviſed, ſhould without the preſiden- 
unc: cy and direction of ſome intelligent agent, by the 


ſid mere agitation of a gentle heat, run itſelf into ſuch 
upon a curious machine as the body of man is. 
it is Yet muſt it be confeſſed that the ſeed of animals 


rine, | ; is admirably qualified to be faſhioned and formed 
it i by the plaſtiek nature into an organical body, con- 
t not taining the principles or component particles of all 
1 off the ſeveral homogeneous parts thereof; for indeed 
oery part of the body ſeems to club and contribute 
to the ſeed, elſe why ſhould parents that are born 


auſe 
1 blind or deaf, or that want a finger or any other 


aces 


ef. part, or have one ſuperfluous, ſometimes generate 
Yres children that have the ſame defects, or imperfec- 
niſ. tions; and yet (which is wonderful) nothing of 

the body or groſſer matter of the ſeed comes near 
jon the firſt principle of the foetus, or in ſome ſo 
hat 5 much as enters the womb, but only ſome conta - 
he gious vapour or ſubtile effluviums thereof, which 


| ſeems to animate the gemma or cicatricula of the 
688 contained in the female ovary before it paſſes 
. 
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through the tubes or cornua into the uterus. Hoy s an 
far the animalcules obſerved in the ſeed of the male iich t 
may contribute to generation, I leave to the mor T nb 
ſagacious philoſophers to enquire, and ſhall het e bloo 
content myſelf with referring the reader to the ſe. 4 t of 
veral letters publiſhed by Mr Lewenhoek, Sages 
But to what ſhall we attribute the foetus, ity _— 
likeneſs to the parents, or omitting them, to the by the 
precedent progenitors; as I have obſerved, ſome ft ver 
parents that have been both black haired, to have Lag 
_ generated moſt red haired children; becauſe theirfiſ Sang 
anceſtors hair hath been of that colour? Or why, the 
are twins ſo often extremely alike ? Whether is thi|Mves f 
owing to the efficient, or to the matter? | Fr lu int 
Thoſe effluvia we ſpeak of in the male ſeed, u fter 
ſubtile as they are, yet have they a great if not the 5 8 Ly 
greateſt ſtroke in generation, as is clearly demon- 
ſtrable ina mule, which doth more reſemble the male 


art II. 


þ . 7 
: be no 


parent, that is, the als, than the female or horſe, Nas th 

But now, why, ſuch different ſpecies ſhould not g Bet 
only mingle together, but alſo generate an animal, mant 
and yet that that hybridous production ſhould not I tures 
again generate, and fo a new race be carried on, but : the 


nature ſhould ſtop here, and proceed no further, is 
to me a myſtery, and unaccountable. 

One thing relating to generation 1 cannot omit; 5 
that is, the conſtruction of a ſet of temporary 7 
parts (like ſcaffolds in a building) to ſerve 2 
prefent end, which are afterwards laid aſide, 
afford a ſtrong argument of counſel and deſign. 
| Now for the ule of the young during its incloſure 3 cul 
in the womb there are ſeveral parts formed, as kir 
the membranes inveloping it, called the ſecundines, ſee 
the umbilical veſſels, one vein, and two arteries; m 
the urachus, to convey the urine out of the blad- 
der, and the placenta uterina; part whereof fall 
away at the birth, as the ſecundines and placen- 
ta; others degenerate into ligaments, as the ura- 
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* "2008S. 1s and part of the umbilical vein 3 beſides 


Thich, becauſe the foetus during its abode in the 
omb hath no uſe of reſpiration by the lungs, 
e blood doth not all, I may ſay, not the greateſt 
4 art of it, flow through them, but there are two 
Paſſages or channels contrived, one called the f9- 
amen ovale, by which part of the blood brought 
y the vena cava paſſeth immediately into the 
tft ventricle of the heart, without entering the 
Fight at all; the other is a large arterial channel 
paſſing from the pulmonary artery immediately in- 
o the aorta, or great artery, which likewiſe de- 

- Fives part of the blood thither, without running at 
+ Ell into the lungs ; theſe two are cloſed up ſoon 
4 ter the child is born, when it breathes no more 
las Lmay fo ſay) by the placenta uterina, but re- 
; piration by the lungs is needful for it. It is here to 
be noted, that though the lungs be formed fo ſoon 
= s the other parts, yet during the abode of the 
foelus in the womb they ly by as uſeleſs. In like 
manner I have obſerved, that in ruminating crea- 
tures the three foremoſt ſtomachs, not only during 
the continuance of the young in the womb, 
but ſo long as it is fed with milk, are unemployed, 
and uſeleſs, the milk paſſing immediately into the 


fourth. 


Another obſervation I ſhall add concerning ge- 


I © neration, which is of ſome moment, becauſe it 


; | takes away ſome conceſſions of naturaliſts. that 
ive countenance to the atheiſts fictitious and ridi- 
culous account of the firſt production of man 
kind and other animals, viz. That all ſorts of in- 
| ets, yea, and ſome quadrupeds too, as frogs and 

mice, are produced ſpontaneouſiy. My obſerva- 

tion and A is, that there is no ſuch thing 

in nature as equivocal or ſpontaneous generation, 

but that all animals, as well ſmall as great, not 

excluding the vileſt and moſt contemptible inſect, 
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are generated by animal parents of the fame ſpecie 
with themſelves; - that noble Italian virtuoſo Fran. 
ciſco Redi having experimented, that no putrifieq 
fleth (which one would think were the moſt likely 
of any thing) will of itſelf, if all inſets be care 
fully kept from it, produce any. The fame en. 
periment, I remember Dr Wilkins, late Biſhop 9 

_ Chelter, told me had been made by ſome of the 
Royal Society. No inſtance againſt this opinioy 
doth ſo much puzzle me as worms bred in the in. 
teſtires of man and other animals. But ſecing 
the round worms do manifeſtly generate, and 
probably the other kinds too, it is likely they 
ccme originally from ſeed, which, how it waz 
brought into the guts, may after wards poſſibly be 
diſcovered. Moreover, Iam inclinable to believe that 
all plants too, that themſelves produce ſeed (which 
are all but ſome very imperfect ones, which ſcarce 
deſerve the name of plants) come of feed them- 
ſelves. For the great naturaliſt Malpighius, to 
make experiment whether earth would of itſelf 
put forth plants, took ſome purpoſely digged out of 

a deep place and put it into a glaſs veſſel, the 
top whereof he covered with filk many times 
doubled, and ſtrained over it, which would admit 
the water and air to paſs through, but exclude the 

| Kaſt feed that might be wafted by the wind; 
the event was, that no plant at all ſprung vp in it, 
Nor need we wonder how in a ditch, bank or 

_ grais-plat newly digged, or in the fen-banks in 
the iſle of Ely, muſtard ſhould abundantly ſpring 
up, where in the memory of man none hath been 
| known to grow, for it might come of ſeed which 
had lain' there for more than a man's ape, ſome of 
the antients mentioning ſome ſeeds that retain 
their fecundity forty years; and I have found in 
a paper received from a friend, but whom t have 
forgotten, that melon-ſeeds after thirty years are 
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or raiſing of melons. As for the muſtard 

ſt oops, the iſle of Ely, though there * 
hy been any in that country, yet might 

[hive been brought down in the channels by | 
floods, and fo being thrown upon the 1 

gether with the earth, might germinate and 
Nd eons a ſpontaneous generation of _— 
d plants, upon due examination, will 5 
hs nothing leſs wars 3 - wp 1 eh 1 
s made, and the ſea and dry lan 

0 een the creation of plants and een | 
Jcribed, but by a commanding, that is, effectual- 


y cauſing the waters and earth to bees 
ſeveral kinds without any ſeed? 3 
being the work of Omnipotency, an l negro 
cable to any creature, it muſt be er * $4 
of nature or natural agents to produce thing 


that manner. And as for God AIRY 3 
ſaid to have reſted from his work o 8 e 
the ſeventh day. But if there be any See 
generation, there was nothing done at e a _ 
but what is daily done; for the earth an 


| produced animals then without ſeed, and ſo they 


1 ſome, I underſtand, have been offended 
t myconfident denial of all ſpontaneous ee 
Kg homey it too bold and groundleſs, I ſhall a little 
ale upon it, and give my reaſons, in order w 
0 THEg't ſay, ſuch a ſpontaneous genera» 
ow ſeems to me to be _— leſs BR A, wat 
jon; for creation being not only a p duction 
10 eee dut alſo out of indiſpoled 
att as may be clearly inferred from the ſcrips 
es od is apreed by all divines, tnis 23 
neration bei tion, wherein doth 
neration being ſuch a produ _ 
i differ from creation? Or what did God * 


more with me, than the general vogue, or the con- 


rt M. 
by exP 
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ty do at the firſt creation of animals and plants moi 
than what (if this be true) we ſee every day done! of plan 
To me, I muſt confeſs, it ſeems almoſt demonſtrable inform 
that whatever agent can introduee a form into in. not (ht 
diſpoſed matter, or diſpoſe the matter in an inſtant, reaſon 
mult be ſuperior to any natural one, not to ſay on '* tru 
„„ EEE: es mutal 

Secondly, Thoſe who have with the greateſt dil. ſects 
gence and application conſidered and ſearched inohuits, 
this matter, as thoſe eminent virtuoſi, MarcellugſW&''<* a. 
Malpighius, Franciſcus Redi, John Swammerdam, Mat th 
 Lewenhock, and many others, are unanimouſly of heir o 
this opinion, ſave that Franciſcus Redi would ex- beſe 11 
cept ſuch inſects as are bred in galls, and ſome other I ch 
excreſcencies of plants. Now their authority weighs MW 4 + 
ce bz 
ole! 
ith 


current ſuffrages of a thouſand others, who never 
examined the thing ſo carefully and circumſpectly as 
they have done, but run away with the cry of the ſo dec 
common herd of philoſophers. „ wWithe 
PFirſt of all, Dr Swammerdam, who hath been, them 
to the beſt purpoſe of any man 1 know of, buſied [rt 
in ſearching out and obſerving the nature of all in · Nou 
ſects in general; all in general I ſay, for as to one d 
particular inſect, to wit, the ſilk-worm, I muſt 8 
except Signior Malpighi; and to one genus of mol 
them, to wit, ſpiders, Dr Liſter in his general pig! 
hiſtory of inſects, written in Low Dutch, and 
tranſlated into French, p. 37. hath theſe words, 
Nous diſons qu'il ne ſe fait dans teute la nature aucun 
generation par accident, &c. © We affirm that there 
44 js not in all nature any accidental [or ſpontaneous] 
*« ceneration, but all come by propagation ; wherein 
chance hath not the leaſt part or intereſt.“ And in 
p. 159. ſpeaking of the generation of inſets out 
of plants, in contradiction I ſuppoſe to Signior 
Redi, he ſaith, Mus croyons abſelument, G. We 
* do abſolutely believe that it is not poſſible to prove 
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by experience that any inſects are engendered ont 
of plants; but on the contrary, we are very well 
informed and aſſured that theſe little animals are 
not ſhut up in or incloſed there for any other 
reaſon than to draw thence their nouriſhment.” 
is true indeed, that by a certain, conſtant, and 
mutable order of nature, we ſee many forts of 
ſects affixed to particular ſpecies of plants and 
ruits, to which the reſpective kinds faſten them» 
ves as it were by inſtindt; but we are to know 
hat they all come of the feed of animalcules of 
beir own kind, that were before laid there: for 
beſe inſets do thruſt their ſeed or eggs ſo deep 
nto the plants, that they come to be afterwards as 
Wt were united with them, and the aperture or ori- 
ce by which they entered, quite cloſed up and 
dvliterated, the eggs being hatched and nonriſhed 
ithin, We have often found the eggs of infects 
ſo deeply ſunk into the tender buds of trees, that 
without hurting of them it was impoſſible to draw 
them out. Many inſtances he produces in ſeveral 
ſorts of inſects making their way into plants, which, 
though they be well worth the reading, are too long 
to tranſcribe. COT 1 
Secondly, That great and ſagacious naturaliſt, and 
moſt accurate examiner of theſe things, Signior Mal- 
pighi, in his treatiſe of galls, under which name he 
| comprehends all preternatural and morboſe tumours 
and excreſcencies of plants, doth demonſtrate in par- 
ticular, that all ſuch warts, tumours and excreſcen- 
cies, where any inſets are found, are excited or 
s niſed up either by ſome venenoſe liquor, which to- 
in gether with their eggs ſuch inſects ſhed upon the 
in leaves, or buds, or fruits of plants, or boring with 


it their tercbrae, inſti] into the very pulp of ſuch 
Ir buds or fruits; or by the contagious vapour 
e the very eggs themſelves, producing a mortifica- 


e lion or ſyderation in the parts of plants on which 
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they are laid; or laſtly, by the grubs or maggounains a: 
| hatched of the eggs laid there, making their way 0 inſed 
with their teeth into the buds, leaves or fruit, cerilhe 


even the wood itſelf of ſuch plants on which the; 
eggs were laid. So that at the laſt he conclude, 
Erunt itaque gallae et reliqui plantarum tumor 
morboſae excreſcentiae, vi depoſiti ovi a turbata pla. 
tarum compage, et vitiato humorum motu excitatu i 
quibus incluſa ova et animalcula velut in utero foven. 
tur et augentur, donec manifeſtatis firmatiſque pro 
priis partibus, quaſi exoriantur novam exoptantiq 
auram. We conclude therefore that galls, an 
* other tumours of plants, are nothing elfe but 
© morboſe excreſcencies, raiſed up by the force d 
the eggs there laid, diſturbing the vegetation and 
« temper of the plants, and perverting the motion 
of their humours and juices; wherein the inclol(M;.q b 
eggs and animalcules are cheriſhed, nouriſhed, ani now 
% augmented, till their proper parts being manitelt-Werc 
* ed, explicated, and hardened or ſtrengthened, they vire: 
* are as it were new born, affecting to come fort Tonſe 
into the open air.” In the ſame treatiſe he deſcribeyhic 
the hollow inſtrument (ferebra he calls it, and we 
may engliſh it piercer) wherewith many flies are 
provided, proceeding from the womb, with which tus 

they perforate the teguments of leaves, fruits, orf 
buds, and through the hollow of it inject theitanin 
eggs into the holes, or wounds which they have 
made, where in proceſs of time they are hatched rent 
and nouriſhed, This he beheld one of theſe inſects 
doing with his own eyes in the bud of an oak; the 
manner whereof he deſcribes, page 47. which 1 
ſhall not tranſcribe, only take notice, that when he 
had taken off the inſect, he found in the leaf, very 
little and diaphanous eggs, exactly like to thoſe 
Which yet remained in the tubes of the fly's womb. I 
He adds further, that it is probable that there may 

be eggs hidden in diverſe parts of plants, whereot 
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o footſtep doth outwardly appear, but the plant re- 
mains as entire and thrives as well as if there were 
o inſet there; nay, that ſome may be hidden and 
heriſhed in dry places (not wanting any humour 
o feed them) as in ſear· wood, yea, in earthen veſ- 
els, and marbles themſelves. 1 DE. 
Indeed to me it ſeems unreaſonable that plants, 
heing of a lower form or order of being, ſhould 
droduce animals; for either they muſt do it out 
pf indifpoſed matter, and then ſuch production 
would amount to a creation, or elſe they muſt 
prepare a fit matter, which is to act beyond their 
rength, there being required to the preparation 
pf the ſperm of animals a great apparatus of vef- 
els, and many ſecretions, concoctions, reflections, 
igeſtions, and circulations of the matter, before it 


tan be rectified and exalted into ſo noble a liquor; 
End beſides, there muſt be an egg too; for we 
Know ex vo omnia; to the perfection whereof 
there are as many veſſels and as long a proceſs re- 
guired. Now in plants there are no ſuch veſſels, and 
conſequently no ſuch preparation of eggs or ſperm, 
Which are the neceſſary principles of animals. 


Thirdly, That worthy author of our own coun- 


try, I mean, Dr Liſter, in his notes upon Geodar- 
tius Inſect. Numb. 16. p. 47. hath theſe words: 
Won enim inducor ut credam, hoc, vel aliud quodvis 

animal, modo quodam ſpontaneo e planta product, ef 
ali cauſa? cuicunque originem ſuam debere quam pa- 
Irenti animalt; i. e. I cannot be perſuaded or in- 
„ duced to believe, that this, or any other animal, 
[© is (or can be) produced out of a plant in a ſpon- 
* taneous manner, or doth owe its original to any 
other cauſe whatever, than aa animal parent of its 


e own kind.” And in his third note upon Inſect. 


Numb. 49. theſe: Quoad ſpontaneam erucae hujus 
aliorumque inſectorum generationem, pro parte nega- 
tiva jam ſententium meam tradidi, &c. © As to the 
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© ſpontaneous generation of this eruca, and o 

* inſets, I have already delivered my opinion | 
& the negative. This is moſt certain, that the 
1 coſſi are produced of eggs laid by animal Parent 

&« jt is alſo alike clear, that theſe diminutive cat: 
« pillars are able by degrees to pierce or bore tht 
« way into a tree; which very ſmall holes, aft 


they are fully entered, do perchance grow toy 


* ther, and quite diſappear, at leaſt become ſo ſm] 
* that they are not to be diſcerned, unleſs by Lil 


„ ceus's eyes. Add moreover, that perchance the 


« undergo no transformation, but continue und 
the vizzard of [erucae] caterpillars for many yea 


4 which doth very well accord with my obſervation 


« Moreover, that this caterpillar [eruca} is prop 


_« gated by animal parents, to wit, butterflies, aft 


* the common origination of all caterpillars.” | 
all this I fully conſent with the doctor, only cry 


leave to differ in his attributing to them the nan 


of coſſi: which were accounted by the antients 
delicate morſel, and fed for the table; for I tal 
thoſe to have been the hexapods, from which th 
greater ſort of beetles come; for that that fort « 
hexapods are at this day eaten in our America 
plantations, as I am informed by my good frien 


Dr Hans Sloane, who alſo preſented me With 


glaſs of them preſerved in ſpirit of wine. 


Having lately had an opportunity more curiouſ] 
to view and examine the great fleſh-coloured, thin" 
| haired Engliſh caterpillar, (which is ſo like that 
ſent me by Dr Sloane, that it differs little but in 
mapnitude, which may be owing to the climate) 
I obferved that it had a power of drawing its eight 
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hind legs or ſtumps ſo far up in its body that they of 1 


did altogether diſappear, ſo that the creature ſeem- 
ed to want them, and of thruſting them out again the! 


Wor 


at pleaſure; whereupon I conjectured, that that 


inſet of Jamaica ſent me by the doctor (which 


knc 
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nion ¶ took to be the coſſus or hexapod, previous to 
FR tha dme large beetle) had likewile the ſame power of 
Pareny rawing up its hind legs, ſo that tho' to appearance 
'e ca wanted them, yet really it did not fo, but had 
Tre Hay drawn them up and hid them in its body when 
8. an was immerſed in the ſpirit of wine, and conſe- 


ES, aft 

w 8 vently was not the hexapod of a beetle, but an 
ſo ſmroca, like to, or indeed ſpecifically the ſame with 
by Lyn hat of our own country by me obſerved; and 


eing eaten at this day by the inhabitants of Jamai- 
a, is in all likelihood the ſame with the coſſus of 
he antient Romans, which was fed for the table, 
s Pliny aſſures us; eſpecially if we conſider, that 
dr Liſter found this eruca in the body of an oak 
ewly cut down and ſawed in pieces; on which tree 
Pliny faith they feed. Thus much I thought fit to 
dd to Dr Liſter, and do the truth right, by reiracting 
ny former conjecture concerning the coſſi. 

3. My third argument againſt ſpontaneous ge- 
peration is, becauſe there are no arguments or 
xperiments which the patrons of it do or can pro- 
Iuce, which do clearly evince it. For the general 
nd vulgar opinion that the heads of children, or 
he bodies of thoſe that do not change their linen, 
dut wear that which is ſweaty and ſordid, breeds 
ice; or that cheeſe of itſelf breeds mites or mag- 
ots; I deny, and look upon it as a great error 
and miſtake ; and do affirm, that all ſuch crea- 
tures are bred of eggs laid in ſuch ſordid places by 
ome wandering louſe, or mite, or maggot; for 
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mate) uch places being moſt proper for the hatching and 
eigbihhexcluſion of their eggs, and for the maintenance 
theyſWot their young, nature hath endued them with a 


wonderful acuteneſs of ſcent and ſagacity, whereby 
they can, though far diſtant, find out and make 
towards them; and even lice and mites them- 
ſelves, as ſlow as they ſeem to be, can, to my 
knowledge, in no long time, march a confiderab:e 


eem- 
ain 

that 
hich 
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way to find out a convenient barbour for then 
A 

Here, by the by, 1 cannot but look upon th 
ſtrange inſtinct of this noiſome and troubleſom 
creature a louſe, of ſearching out foul and naſ; 
cloaths to harbour and breed in, as an effect of d 
vine providence, deſigned to deter men and wome 
from (luttiſhneſs and ſordidneſs, and to provoky 
them to cleanlineſs and neatneſs. God himſel 
| eee uncleanlineſs, and turns away from it,; 
appears by Deut. xxili, 12, 13, 14. But if Gy 
requires and is pleaſed with bodily cleanline{ 
much more is he ſo with the pureneſs of the mind 
Bleſſed are the pure in heart, Jer they ſhall fee Gu 
Matth. v. 10, 

As ſor the generation of inſects out of Putri 
matter, the experiments of Franciſcus Redi, a 
ſome of our owa virtuoſi, give me ſufficient rc 
ſon to reject it. I did but juſt now mention th 
quick ſcent that inſects have, and the great ſag 
city in finding out a proper and convenient ha 
bour or matrix to cheriſh and hatch their eggs au 
feed their young; they are ſo acted and directe 
by nature, as to caſt their eggs in ſuch places 
are molt accommodated for the excluſion of thei 
young, and where there is food ready for them: 
ſoon as they be hatched; nay, it is a very han 
matter to keep off ſuch inſects from ſhedding thei 
ſeed in ſuch proper places. Indeed if an inſet 
% may be thus equivocally generated, why nd 
& ſometimes a bird, a quadruped, a man or even al 
« univerſe? Or, why no new ſpecies of animals no! 
« and then?” as my learned friend Dr Tancre 
Robinſon very well argues in his letters: © for then 
is as much art ſhewa in the formation of thoſe a 
« of theſe.” 

A. fourth and moſt effectual argument again 
 Jpontancous generation is, that there are no ne. 
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xecies produced, which would certainly now and 
en, nay, very often happen were there any ſuch 
ing; for in ſuch pretended generations, the 
enerant or active principle is ſuppoſed to be the 
n, which being an inanimate body cannot act 
therwiſe than by his heat, which heat can only 
ut the particles of the paſſive principle into motion; 
he paſſive principle is putrid matter, the particles 
hereof cannot be conceived to differ in any thing 
ut figure, magnitude and pravity; now the heat 


Par t 
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if Cutting theſe particles in motion, may indeed ga- 
inline ber together thoſe which are homogeneous, or of 
e mind{Mbe ſame nature, and ſeparate thoſe that are hetero- 


reneous, or of a different, but that it ſhould ſo ſi- 
vate, place and connect them as we ſee in the bo- 


ee Gu 


putnWics of animals, is altogether inconceivable ; which 
di, af it could, yet that it ſhould always run them into 
nt rehuch a machine as is already extant, and not often 
ion t\Moto ſome new · faſnioned one, ſuch as was never ſeen 


t ſagaWctore, no reaſon can be aſſigned or imagined. Thi 
at haWhe Epicurean poet Lucretius was fo ſenſible of, tha 
gs aufſÞe law a neceſſity of granting ſeeds or principles to 
lirecte Hetermine the ſpecies. - For (faith EN if all ſor ts o 
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principles could be connected, 


Vulgo fork fertenta videres, 

emiferas haminum ſpecies exiſtere, et altos 
nterdum ramos egigni corpore vivo; 

lultaque connecti terreſtria membra marinis ; 
Tum flammam retro ſpirantes ore chimaeras 
even ¶ Paſcere naturam per terras omniparenteis 

als noi Nrum nil fieri manifeſtum eſt, omnia quando 
ancrei Seminibus certis, certa genetrice, creata _ 
r then Conſervare genus creſcentia poſſe videmus Ge. 
hoſe a | 

= That is, — -Thence would iſs 
againlY Vaſt monſters, nature's great abſurdities; 

a0 ne 3 
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” Something half beaſt, half man, and ſome would groy ale al 


Tall trees above, and animals below, nale, 
Some join'd of fiſh and beaſts, and every where bout 
Frightful chimera's breathing flames appear, bat if 


dear t 


Rut ſince we fee no ſuch, and things ariſe 
ber v. 


From certain feeds, of certain ſhape and ſize, 
And keep their kind as they increaſe and grow, 
There's ſome fix d reaſon why it ſhould be lo. 


T he raining of frogs, and their generation In 
the clouds, though it may be attefted-by many and 
great authors, 1 look upon as utterly falſe and ri 
diculous; it ſeems to me no more likely that frog 
mould be engendered in the clouds, than Spaniſh 
gennets begotten by the wind, for that hath goo 
authors too; and he that can ſwallow the raining 
of frogs, hath made a fair ſtep towards belie vin 


that it may rain calves alſo, for we read that o No 
fell out of the clouds in Avicen's time; nor do theyſiſhe cl 
much help the matter, who ſay, that thoſe frogpf du 


that appear ſometimes in great multitudes after a 
| ſhower, are not indeed engendered in the clouds 
bat coagulated of a certain fort of duſt commixe( 
and fermented with rain water; to which hypo: 
thelis Fromondus adheres. 
But let us a little conſider the generation of 
| frogs in a natural way. 1. There are two diffe. 
rent ſexes, which muſt concur to their generation. 
2. There is both a great apparatus of ſpermatick 
veſſels, wherein the nobler and more ſpiritous 
part of the blood by many digeſtions, concocti. 
ons, reflections and circulations exalted into that of o 
generous liquor we call ſperm; and likewiſe for N were 
the preparing of the eggs. 3. There mult be à form 
copulation of the ſexes, which I rather mention did; 
becauſe it is the moſt remarkable in this that ever ſſſerve 
I obſerved in any animal; for they continue in come rain 
Plexu venerco at leaſt a month indefinitely, the mar! 
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ale all that while reſting on the back of the fe- 
nale, clipping and cmbracing her with his legs 


ere bout the neck and body, and holding her fo faſt, 

a hat if you take him out of the water he will rather 
dear her whole weight than let her go; this I, 

ſerved in a couple kept on purpoſe in a veſſel of 

W, ater by my learned and worthy friend Mr John \ 


Nid, Fellow of Trinity-college, long ſince deceaſed ; 
ter this the ſpawn mult be caſt into water, where 


tion he eggs lie in the midſt of a copious jelly, which 
ny andMcrves them for their firſt nouriſhment for a conſi- 
and rifWerable while; and at laſt the reſult of all is not a 5 


t frog erfect frog, but a tadpole, without any feet, and 
panilhſWaving a long tail to ſwim withal; in which form 
1 goolMt continues a long time, till the limbs be grown out 
-iningWnd the tail fallen away, before it arrives at the Pere, 5 
lie via ection of a frog. \ 
at o Now if frogs can be generated ſpontaneouſly i in * 
o thejWhe clouds out of vapour, or upon the earth out 
* — pf duſt and rain- water, what needs all this ado? 
fter o what purpoſe is there ſuch an apparatus of veſ- 
loud Hels for the elaboration of the {perm and eggs? 
mixed{Wuch a tedious proceſs of generation and nutrition? 
hypoWThis is but an idle pomp; the ſun (for he is ſup- 
7a poled to be the equivocal generant or efficient by 
2n.. offM®heſe. philoſophers) could have diſpatched the bu- 
diffe-WWineſs in a trice; give him but a little vapour, or a 
ation, Pittle dry duſt or rain-water, he will produce 
natick{Wyou a quick frog, nay, a whole army of them, 
itous perfectly formed, and fit for all the functions of 
cocti · Nife, in three minutes, nay, in the hundredth part 
> that of one minute, elle muſt ſome of thoſe frogs that 
le for were generated in the clouds fall down half 
be a formed and imperfe&t, which I never heard they 
ntion did; and the proceſs of generation have been ob- 
ever ſerved in the production of frogs out of duſt and 
com- rain- water, which no man ever pretended to 
the mark or diſcern. But that dere can be no frogs 
1 
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generated in the clouds, may be further made aKhich is 
pear, 1, From the extreme cold of the middffficm, th: 
region of the air, where the vapours are turneſhall wa 
into clouds, which is not at all propitious to gen ow da 
ration; for did not fo great men as Ariſtotle anþads ar 
Eraſmus report it, I could hardly be induced (Yaths, * 
believe that there could be one ſpecies of inſcaRff gare 
generated in ſnow. 2, Becauſe if there were anfhence 
animals engendered in the clouds, they muſt needhe win 
be maimed and daſhed in pieces by the fall, a rar 
| leaſt ſuch as fell by the high-ways, and upon th To. 
roofs of houſes; whereas we read not of any {ucWcakin 
broken or imperfe& frogs found any where ThifYfften f 
laſt argument was ſufficient to drive off the learne{c!tines 
Fromondus from the belief of their generation i Tha 
the clouds; but the matter of fact he takes f appe 
granted, I mean, the ſpontancous generation der, 
frogs out of duſt and rain-water, from an ob wor 
ſervation or experiment of his own at the gatd thei 
of Tournay in Flanders, to the fight of which ſpa} In 
tacle he called his friends who were there prelentſpainl 
that they might admire it with him. A ſuddeſſher i 
„ ſhower (faith he) falling upon the very dry duſiput o 
* thcreſuddenly appeared ſuch an army of little frog ng tc 
« Jeapinp about every where upon the dry land, thiſuch 
« there was almoſt nothing elle to be ſeen; they werd a 
i alſo of one magnitude and colour; neither did it appccto 
6 pear out of what lurking places (latibula) ſo mangſÞatior 
% myri2ds could creep out, and ſuddenly diſcoveſlthe 1 
«+ themſelves vpon the dry and duſty foil, which theſlafter 
« hate.” But ſaving the reverence due to ſo great fand) 
man, I doubt not but they did all creep out of theiand 
holes and coverts, invited by the agreeable vapougſiey 
of the rain-water; this, however unlikely it maßown 
ſeem, is a thouſand times more probable thanfwho 
their inſtantaneous and undiſcernible generation wor 
out of a little dry duſt and rain-water, which allo} © 
cannot have any time to mix and ferment together] af 
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ade aMfhich is the hypotheſis he adheres to; nay, I af- 


middMW;o, that it is not at all improbable; for he that 


 turneMWall walk out in ſummer nights when it begins to 
to genrow dark, may obſerve ſuch a multitude of great 
)tle anW4ds and frogs crawling about in the high ways, 
uced tMiths, and avenues, to houſes, yards, and walks 
_ InſeaFFf gardens and orchards, that he will wonder 
ere anff@hence they came or where they are lurked all 
ſt need he winter and all the day time, for that then it 
fall, Ja rare thing to find one. 1 . 
pon i To which add, that in ſuch frogs as we are 
ny ſuſÞpcaking of, Monſieur Perault hath upon diſſection 
ThiSften found the ſtomach full of meat, and the in- 
learneſheſtines of excrement ; whence he juſtly concludes, 
tion i That they were not then firſt formed, but only 
kes fe appeared of a ſudden, which is no great won- 
tion off der, ſince upon a ſhower after a drought, earth- 
an of worms and land-ſnails innumerable come out of 
gate their lurking places in like manner,” 
h ip In confirmation of what 1 have here written 
re ſeniihgainſt the ſpontaneous generation of frogs, ei- 
ſudda{her in the clouds out of vapour, or on the earth 
y duſÞput of duſt and rain-water commixed, endeavour- 
 frogang to prove by force of argument that there is no 
d, thaffuch thing, I have lately received from my learn- 
y werfed and ingenious friend Mr William Derham, 
d it apſctor of Upminſter, near Rumford in Eſſex, a re- 
» manſWation parallel to that of Fromondus, concerning 
ſcoverſthe ſudden appearance of a vaſt number of frogs, 
h thellafter a ſhower or two of rain, marching croſs a 
great Yſandy way, that before the rain was very duſty, 
f theiſand giving an account where, in all likelihood, 
rapouthey were generated by animal parents, of their 
t maſown kind, and whence they did proceed. The 
- thanfwhole narrative I ſhall give the reader in his own 
mo eg I ns NO Os „ ee 
h allo} *© Some years ago, as I was riding forth one 
ether afternoon in Berks, I happened upon a prodi- 
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« gious multitude creeping croſs the way; it Was 
« a ſandy foil, and the way had been full of dug: 
te by reaſon of a dry ſeaſon that then was; by 
e an hour or two before, a refreſhing fragran 
« ſhower or two of rain had laid the duſt; where, 
e upon what I had heard or read of the raining o 
e frogs, immediately came to my thoughts, as it 
&« eaſily might do, there being probably as good 
« reaſon then for me, as I believe any ever had 
& before, to conclude that theſe came from the 
« clouds, or were inſtantaneouſly generated; bu rate: 
« being prepoſſeſſed with the contrary opinion thei 
„ viz, that there was no equivocal generation, | ' and 
as very curious in enquiring whence this val * 
6 colony might probably come; and upon ſearching cre: 
« ] found two or three acres of land covered with ther 
&« this black regiment, and that they all marched ver! 
4 the ſame way towards ſome woods, ditches, and 
„ ſuch like cool places in their front, and from 
large ponds in their rear; I traced them back 
« wards even to the very ſide of one of the ponds; 
© theſe ponds in ſpawning-time always uſed to a- 
© bound much with frogs, whoſe croaking I have 
heard at a conſiderable diſtance; and a great dei 
% of ſpawn J have found there. 

« From theſe circumſtances I concluded that 
« this vaſt colony was bred in thoſe ponds, from 
« whenceward they ſteered their courſe; that af 
de ter their incubation (if I may ſo call it) or 
« hatching by the ſun, and their having paſſed 
« thcir tadpole ſtate, they had lived (till that 
« time of their migration) in the waters, or ra- not; 
« ther on the ſhore, among the flags, ruſhes, andſÞegre 
long graſs; but now being invited out by the and 
« refreſhing ſhowers, then newly fallen, whichcon! 
« mage the earth cool and moiſt for their march, are 
« that they left their old /atibula, where perhaps are 
12 " ry had devoured No their Popes food, and I (el 
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were now in purſuit of food or a more conve · 
« nient habitation, 

« This I think not only renfbantle to be con- 
cluded, but withal fo eaſy to have been diſcover- 
ed by any inquiſitive. obſerver, who in former 
times met with the like appearance, that I can- 
not but admire that ſuch ſagacious philoſophers 
das Ariſtotle, Pliny, and many others ſince ſhould 
© ever imagine frogs to fall from the clouds, or by 
any way inſtantaneouſly or ſpontaneouſly gene- 
rated, eſpecially conſidering how openly they act 
their coition, produce ipawn, this ſpawn tadpoles, 

' and radpoles frogs. - 

« Neither in frogs only, but alſo in many other 
creatures, as lice, fleſh-flies, ſilk- worms, and o- 
ther papillo's, an uniform regular generation was 
very obvious, which is an argument to me of a 
ſtrange prepoſſeſſion of fancy in the ages ſince 
' Ariſtotle, not to ſay of careleſsneſs and floth,” * 
80 far Mr Derham. 

In like manner, doubtleſs, 3 had 10 
made a diligent ſearch, might have found out the 
place where thoſe myriads of frogs, obſer ved by 

bim about the gates of Tournay, were generated, 
and whence they did proceed. 

As for the worms and other animals bred in 
the inteſtines of man and beaſt, I have declared 
myſelf. not to be ſatisfied of the ways and means 
how their ſeeds come to be conveyed into thoſe 
places, but yet that their generation is analogous 
to that of other creatures of thoſe kinds, I doubt 
not; the conſtancy to their ſpecies, their. exact 
agreement and perpetual ſimilitude in the ſhape 
and figure of their bodies and all the parts, their 
conſiflence, temper, motion, and other accidents, 
are to me little leſs than a demonſtration that they 
are not the effects of chance, but the products of 
a ſettled and ſpermatick principle; I am at pre- 


leaves, buds, flowers, fruits, and ſeeds, whi 
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ſt II. 
ſent, till better informed, of opinion, that the ing u 
eggs are ſwallowed with the meat we eat; and 9 
am the rather induced to think ſo becauſe childre "fic 
in their firſt infancy, and as long as they are co Eun 
ſtantly confined to a milk diet, are ſeldom trouble utc 
with them. | from 
After this was written I 0044080 a letter fror fed 
my often remembred ingenious friend Dr Tanc If an 
Robinſon referring to this matter, part where Acule 
of 1 ſhall tranſcribe, as being very pertinent, iii ace 
ſtructive, and conſonant to my own thought . th 
6 | think it may be proved, that the vaſt varict woah 
* of worms found in almoſt all the parts of diff ading 
* rent animals, as well terreſtrial as aquatick, a Aer 
_ © taken into the reſpective bodies by meats ai, of 
* drinks, and there either lie ſtill for ſome ting}... 


or elſe grow and alter by change of place ar 
* food [not ſpecifically, but accidentally, in mag, a4; 
* nitude, colour, figure of ſome parts, or the like ele | 
We know as yet but little of the numerous in; 
* ſets bred in water, or indeed of thoſe in roots 


ve are continually ſwallowing, and theſe too i No 
1% vary according to the climate [that i is, the fa 
8 ſpecies of roots, leaves, &c. do in different cliff}, be 
mates produce many different ſpecies of inſects 

* though ſome there be common to all] the lon 
e ſlender worms, as ſmall as hairs, that breed be 
teen the ſkin and the fleſh in the iſle of Ormui 
and in India, which are generally twiſted on 
upon ſticks or rowlers, and often break in t 
© operation, are without doubt taken in by thik;me 
Water they drink in thoſe regions, as I coul:'cs 
„prove by many and good experiments, had Than 
60 time. They who have leiſure may find then, t! 
*in the collections of voyages and travels, eſpeh fu 
* cially in Monſieur Thevenot. By this explicaſrefer 
« tion we may give a better account of the vomitſT he 
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ing up of tadpoles, ſnails, and other animals re- 
corded in medicinal hiſtories, than by any hypo- 
theſis of equivocal generation, As to inſets 
found in ſtinking fleſh or rotten vegetables, 1 
could never obſerve or find any of them different 
from theſe parent inſects which hover about or 
feed upon ſuch bodies,” 


Tr fron 


LancreYy ik any ſhall object the infinite multitude of ani- 
Where alcules diſcovered in pepper-water, and deſire 
ut, ian account of their generation; to him I ſhall 
oughts y, that it is probable that ſome few of theſe 


varie 
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nimals may be floating in all waters, and that 
ding the particles of pepper ſwimming in the 
ater, very proper for the cheriſhing and exclud 
19 of their eggs, by reaſon of their heat, or ſome 
ther unknown and ſpecific quality, they may 
ſten their eggs to them, and ſo there may be a 
dden breed of infinite ſwarms of them; but 
heſe being not to be diſcerned by the moſt pier- 


ous Sing and Lyncean fight without the aſſiſtance of 
a * microſcope, I leave the manner of their genera- 
| WOICK on to future diſcovery, ons, 

: tOO 4 


No leſs difficult is it to give an account of the 
:iginal of ſuch inſects as are to be found, and ſeem 
o be bred in the bodies of others of different kinds. 
Dut of the ſides and back of the moſt common 
aterpillar, which feeds upon cabbage, colewort, 
nd turnep-leaves, which we have deſcribed in the 
atalogue of Cambridge plants, we have ſeen creep 
ted Out ſmall maggots to the number ſometimes of 
in tWhreeſcore or more, which ſo ſoon as ever they 
by ihſtame forth, began to weave themſelves ſilken 
F coul-iics of a yellow ſhining colour, wherein they 
had hanged, and after ſome time, came out thence 
d thei the form of ſmall flies with four wings; for 
s, eſpe full deſcription and hiſtory whereof I ſhall | 
explicaſtefer the reader to the fore-mentioned catalogue. 
omi The like I have alſo obſerved in other caterpillars 
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of a different kind, which have produced no lef: 
number of maggots, that in like manner imme 
diately made. themſelves up in caſes, Others, it 
ſtead of changing into aurelia's, as in the uſu 
proceſs of nature they ought to do, have' turn 
into one, two, or three, or more fleſh- fly- cas 


ey ca 
55 { 
firſt 
ot da 
It w 
pads b 


at leaſt contained ſach caſes within them, o ſton 
of which after a while were excluded fleſh-fiiM To 1 
Other caterpillars, as that called the ſolitary me ma 

got, found in the dry heads of teaſel, by a dubiohe cre 
metamorphoſis, ſometimes changed into the aurciſſhd m- 
of a butter fly, ſometimes into a fly-caſe; you onde 
ſay, how comes it to paſs? Muſt we not here Ming 
ceſſarily have recourſe to a ſpontaneous gene it. 
tion? I anſwer, no; the molt that can be inferr:M Sinc 
from hence is, a tranſmutation of ſpecies; cons, 
inſet may, inſtead of generating another of iRccn c 
own kind, beget one or more of a different; bi}itne( 


I] can by no means grant this; I do believe thi 
| theſe flies do either caſt their eggs upon the ven 
bodies of the fore-mentioned caterpillars, or up 
the leaves on which they feed, all in a ſtring 
which there hatching, eat their way into the body 
where they are nouriſhed till they be come to thei 
full growth; or it may be the fly may with the 
hollow and ſharp tube of her womb punch ant 
perforate the very ſkin of the eruca, and caſt het 
eggs into its body; ſo the ichneumon will conve 
her eggs into caterpillars, on 

The diſcovery of the manner of the generation 
of theſe forts of inſets I earneſtly recommend tc 
all ingenious naturaliſts as a matter of great mo 
ment; for if this point be but cleared, and it b 
demonſtrated that all creatures are generated uni- 
vocally by parents of their own kind, and that there 
is no ſuch thing as ſpontaneous generation in the 
world, one main prop and ſupport of atheiſm is 
taken away, and their ſtongeſt hold demoliſhcd; 
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10 leſſ hey cannot then examplify their fooliſh hypothe- 

imm of the generation of man, and other animals 
ers, i firſt by the like of frogs and inſects at this pre- 
he uſuſWot day. | 


It will be farther objected, that there have live 
pads been found in the midſt of timber trees; nay, 
f ſtones, when they have been ſawn aſunder. 

To this IJ anſwer, that I am not fully fatisfied of 
ge matter of fact. I am ſo well acquainted with 
e credulity of the vulgar, and the delight they, 
d many of the better fort too, have in telling of 


ou viſſſonders and ſtrange things, that I muſt have a 


cre Müng well atteſted, before I can give a firm aſſent 
genen it, „ . | | 

infern Since the writing hereof, the truth of theſe rela- 
s; ons, of live toads found in the midſt of ſtones, hath 


of | 
it; buy 
ve th; 


cen confirmed to me by ſufficient and credible eye- 
itneſſes, who have ſeen them taken out; ſo that 
ere is no doubt of the matter of tact. 


e ven But yet, ſuppoſe it be true, it may be accounted 
r upaſſſer; thoſe animals, when young and little, finding 
ſtring the ſtone ſome ſmall hole reaching to the mid- 


> body 
O theit 
th the 
ch and 
1ſt het 
Convel 


ig to return back by the paſſage by which they 
ntered, and fo continue impriſoned therein for 
nany years; a little air by reaſon of the coldneſs 
ft the creature, and its lying torpid there, ſuf- 
cing it for reſpiration; and the humour of the 
erationllone, by reaſon it lay immoveable, and ſpent not, 
end te 
it mo 

it b 
d uni- rhereby they entered in, or ſome footſteps of it; 
t thereſſpr elſe there might fall down into the lapideous 
in theſpnatter, before it was concrete into a ſtone, ſome 
iſm isÞ'mall toad, (or ſome toad-{pawn) which being not 


ſhcd able to extricate itſelf and get out again, might re- 


le of it, might, as their nature is, creep into it, as 
fit latihulum for the winter, and grow there too 


Or nouriſhment; and I do believe that if thoſe 
who found thoſe toads had diligently ſearched, 
hey might have diſcovered and traced the way 
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main there impriſoned till the matter about it Were gains 
condenſed and compacted into a ſtone; but hoy. 
| ever it came there, I dare confidently affirm it was 
not there ſpontaneouſly generated; for elſe either 
there was ſuch a cavity in the ſtone before the toad et oy 
was generated, which is altogether improbable, again. 
and gratis dictum, aſſerted without any ground, o woulc 
the toad was generated in the folid ſtone, which 5 
is more unlikely than the other, in that the 4M” dif 
body of ſo ſmall a creature ſhould extend it: the h 
in ſuch a priſon, and overcome the ſtrength aud Le 
reſiſtance of ſuch a great and ponderous maſs ff ſiren! 
ſolid ſtone, „„ = | pothi 
And whereas the aſſertors of equivocal genera. nor 
tion were wont to pretend the imperfection d 
theſe animals as a ground to facilitate the belief 0 
their ſpontaneous generation, I do affirm that the 
are as perfect in their kind, and as much art ſhewn 
in the formation of them as of the grateſt, nay, 


More too in the judgment of that great wit and we 
natural hiſtorian ® Pliny, In magnis ſiquidem cor. . 
poribus (ſaith he) aut certe majoribus facilis feind 5 
ſequaci materia fuit ; in his tam parvis atque tan wa 
nullis, quae ratio, quanta vis, quam inextricabili f 
perfeclio? In the greater bodies the forge wa 3 
_* eaſy, the matter being ductil and ſequacious, obe- 8 
dient to the hand and ſtroke of the artificer, apt Sar 
* to be drawn, formed or moulded into ſuch ſhape 1 
* and machines even by clumſy fingers; but in the 0 
« formation of theſe, ſuch diminutive things, ſuch = 
* nothings, what cunning and curioſity ! what fore i 
* and ſtrength was requiſite, there being in them " 
« ſuch inextricable perfection! | th 
To what proofs or examples of ſpontaneous ge- : 
neration may be brought from inſets bred in the 7 
fruits or excreſſencies of plants, I have already in 


made anſwer in my ſecond particular, which con- 
i Lib. 11. Chap. 2. 


Part 17 


it Were 
t how. 
| it Wag 
either 
ne toad 


obable 


und, 5 
Which 
he ſol 
d itſel 


th and 


als off 


TeNCrq 
ion of 
lief of 
t they 
ſhewn 
„ Nay, 
t and 
2 cor. 
facing 
fan 
cabili 
2 Was 
„obe. 
, apt 
hapes 
n the 
ſuch 
force 
them 


s ge⸗ 
| the 
eady 


CO- 


art II. in the CREATION. 267 | 


tains the teſtimonies of our beſt modern natura- 
iſts concerning theſe things. 

In my denial of the ſpontaneous generation of 
plants, I am not fo confident and peremptory ; but 
yet there are the ſame objections and arguments 
againſt it as againſt that of animals, viz, becauſe it 
would be a production out of indiſpoſed matter, 
and conſequently a creation; or if it be faid there 
is diſpoſed matter, prepared by the earth, or ſun, 
the heat, or whatever other agent you can aſſign; 


II reply, this is to make a thing act beyond its 


ſtrength, that is, an inferior nature, which hath 
nothing of life in it, to prepare matter for a {upe- 
rior, which hath ſome degree of life, and for the 
preparation of which it hath no convenient veſſels 
or inſtruments; if it could do fo, what need of all 
that apparatus of veſſels, preparation of ſeed, and, 
as I alſo ſuppoſe, diſtinction of maſculine and fe- 


| minine that we ſee in plants? I demand farther, 


whether any of the patrons of ſpontaneous gene- 
ration in plants did ever fee any herbs or trees, 
except thoſe of the graſs-leaved tribe, come up 
without two ſeed-leaves? which if they never did 
or could, it is to me a great argument that they 
came all of feed, there being no reaſon elſe why 
they ſhould at firſt produce two ſeed-leaves diffe- 
rent from the ſubſequent; and if all theſe ſpecies 
(which are far the greateſt number) come from 
ſeed, there is not the leaſt reaſon to think that 
any of the reſt come ſpontaneouſly; and this, with 
what I have written before my ſuffice concerning 
this point. | 
| Whereas I have often written in many places 5 
that ſuch and ſuch plants are ſpontaneous, or come 

up ſpontaneouſly, I mean no more by that expreſ- 

fon but that they were not planted or {own there 

e * man. 3 5 


the actions of all the muſcles, there is abundance 
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Having ſpoken of the body of man, and the uſee]{MWecriog 
of its ſeveral parts and members, 1 hall add ſome led to 
other obſervations, giving an account of the part. Mpccurre 
cular ſtructure, actions and uſes of ſome parts, ei. Nueir tc 


ther common to whole kinds of animals, or proper Weaſure 
to ſome particular ſpecies, different from thoſe of hat th: 
man, and of the reaſon of lome inſtincts and ac.Mhe air 
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tions of brutes. 

Firſt of all, The manner of reſpiration, and the 
organs ſerving thereto in various animals, are ac. 
commodated to their temper of body, and their 
place and manner of living; of which I have obſery: 
ed in more perfect animals three differences. 

1, The hotter animals, which require abundance 
of ſpirits for their various motions and exerciſes, 
are provided with Jungs, which indefinitely dray 
in and expel the air alternately, without intermiſ. 
ſion, and have a heart furniſhed with two ventri. 
cles; becauſe to maintain the blood in that degree 
of heat which is requiſite to the performance of 


of air deceſſary. I ſhall not now take notice of the 2. 
difference that is between the lungs of quadrupeds her, : 
and birds, how the one are fixed and immoveable, Mund 


the other looſe and moveable; the one perforated, I al 
tranſmitting the air into large bladders, the ome ung 
incloſed with a membrane. hey 
It is here worth the notice taking, that many gat 
animals of this kind, both birds and quadrupeds, With 
will endure and bear up againſt the extremeſt rigor Nong 
of cold that our country is expoſed to; horſe, kine, 
and ſheep, as I have experienced, will lie abroad in 
the open air upon the cold ground during our long 
winter-nights, in the ſharpeſt and ſevereſt froſts 
that ever happened with us, without any harm or 
' prejudice at all; whereas one would think, that at 
leaſt the extremities of their members ſhould be 
bitten, benummed and mortified thereby. Conſi- 
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art I 

Te uſeg Hering with myſelf by what means they were ena- 
ſome ed to do this, and ta abide and reſiſt the cold, it 
parti. Wccurred to my thoughts, that the extremities of 

ts, ei. Mhcir toes were fenced with hoofs, which in good 

proper Mhcaſure ſecured them; but the main thing was, 

oſe of nat the cold is, as it were, its own antidote; for 


he air being fully charged and ſeated with nitrous, 
r ſome-other fort of particles (which are the great 


ficients of cold, and no leſs alſo the pabulum of 
re ac. re) when inſpired, doth by means of them cauſe a 
their Wreat accenſion and heat in the blood (as we ſee 


vel burns raſhly in ſuch weather) and ſo enable 
t to reſiſt the impreſſions of the cold for fo ſhort 
time as its more nimble circulation expoſes it 
hereto, before it comes to another heating. From 
zence may an account be given why the inhabi- 
itants of hot countries may endure longer faſting. 
ad hunger than thoſe of colder; and thoſe ſeem- 
ngly prodigious, and to us ſcarce credible ſtories, 
f the faſtings and abſtinence of the Egyptian 
monks, be rendered probable. : 


f the 2. Other animals, which are of a colder tem- 
peds Wer, and made to endure a long inedia or faſting, 
able, Wand to lie in their holes almoſt torpid all winter, 


ited, Is all kinds of ſerpents and lizards, have indeed 
ther {Wungs, but do not inceſſantly breathe, or when 
hey have drawn in the air, neceſſarily expire it 


1any gain, but can retain it at their pleaſure, and live 
eds, {Without reſpiration whole days together, as was 
igor Pong ſince experimented by Sir Thomas Brown, 
ine, A. D. in a frog tied by the foot under water for 


hat purpoſe by him. This order of creatures have 
ong ut one ventricle in their hearts, and the whole 
oſts {Wiood doth not ſo often circulate through the lungs 
| or Ws it doth through the reſt of the body; this manner 
t at Wot breathing is ſufficient to maintain in them that 
be degree of heat which is ſuitable to their nature 
lt Fad manner of living; for to our touch they are 
| 4 3 as 


Is ſufficient to preſerve their bodies in that tem pe 
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always cold, even in ſummer- time, and therefor 
ſome will then put ſnakes into their boſom to cod 
them 

Y; Fiſhes, which were to live and converſe a. 
ways in a cold element, the water, and therefore 
were to have a temper not excelling in heat, be. 
cauſe otherwiſe the conſtant immediate contact of 
the water (unleſs ſome extraordinary proviſion were 
made) could not have been ſupported by them, tha 
they might not be neceſſitated continvally to be 
coming up to the top of the water to draw in the 
afr, and for many other reaſons that might be al. 
ledged, perform their reſpiration under water by 
the gills by which they can receive no more air 
than is diſperled in the pores of the water, which 
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of heat that is ſuitable to their nature and the 
Place. wherein they live; theſe allo haye but one 
ventricle in their hearts, blood 
But now though this be thus, the great ani foetr 
moſt wile Gop, as it were purpoſely to demo F.: 
ſtrate that he is not by any condition or quality o ſerve 
place neceſſarily determined to one manner of re pbib 
 ſpiration, or one temper of body in fiſhes, he hath ſeal, 
endued the bodies of ſome of that tribe of aqui prof 
tick creatures with lungs like viviparous qua inch 
drupeds, and two ventricles of the heart, and af! be 
ability of breathing like them, by drawing in and ac! 
letting out the open air, ſo contriving their bodi«y all 
as to maintain in the midſt of the cold water a de We 
gree of heat anſwerable to that of the fore mentione was 
quadrupeds, | pro 
Another tubs thing relating to reſpirs to 
tion is, the keeping the hole or paſſage between WIr 
the arteria vengſa and dena cava, called Foranin bot 
ovale, open in ſome amphibious: quadrupeds, viz Fur 
the pheca or Dit uus MArInus, called in Engliſh, ler 


a-calf and Kal; and, as is generally held, th: th: 


* 
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ing no danger of any things falling into they 
| lungs from eating or drinking, ſeeing there is ng 
communication between the oeſophagus and it, 
for he thus deſcribes the ceſephagus or gullet; The 
tongue of this creature (faith he) had this peculiz 
in it, that the paſſage to the ventricle was thro! it; 
for there was a hole near the root of it, and ex. 
actly in the middle of that part, which hole wa 
the beginning of the eſophagus; there was 10 
communication between this and the paſlage into 
the lungs, contrary to what we may obſerve in 
men, in all quadrupeds and fowls, that ever ! 
had opportunity to diſſet; for the membrany 
pituitaria anterior reached to the very root of the 
tongve, below the oe/ophagus, and ſo quite ſtopt 
the paſſage of the air into the mouth. But though 
there be no danger of meat and drink falling into 
the lungs, yet were they not ſufficiently ſecured 
from ſmall animals creeping in there; for though, 
to ſupply in ſome meaſure the want of an eprght- 
tis, by leſſening the glættis, there grew to the out. 
ſide of the cartilages called arytenoides, another 
capable of motion up and down, by the help of 
ſome muſcles that were implanted in it, ſtrong on 
both ſides of the aſpera arteria, but on the un- 
der fide, oppoſite to that of the cefophagus, very 
limber, wanting about two inches and an half of 


coming round the foreſaid cartilages on the upper 


fide, or the next to the oeſophagus ; yet did not this 
cartilage ſo ſhut up the way againſt them, but 
that even a mouſe creeping up his proboſcis. might 
get into his lungs, and ſo ſtifle him: whence we 
may gueſs at the reaſon why the elephant is afraid 
of a mouſe; and therefore to avoid this danger, 
this creature (the elephant, which this author de- 

ſcribed) was obſerved always when he ſlept to keep 
his trunk {probeſcis } fo cloſe to the ground that 


nothing but air could get in between them; this 
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a ſtrange ſagacity and providence in this animal, 
- elſe an admirable inſtinct. „ 
Again the Pariſian academiſts obſerve of the ſea- 
prtoiſe, that the cleft of the glottis is ſtrait and 
lole; which exact incloſure I do rather believe 
to prevent the water from entering into the 
indpipe when the tortoiſes are under water, 
han to aſſiſt the effect of the compreſſion of the 
r in the lungs, as they would have it; for they 
ake the main reaſon of reſpiration, and uſe of the 
Ings of this creature to be to take in and retain air, 
the compreſſion and dilatation whereof, made by 
e muſcles, it can riſe or ſink itſelf in the water, as 
d requires; tho' I do not exclude this. But if this 
the main uſe of the lungs and reſpiration in this a- 
mal, what is it in land animals, which have a like 
bnformation of lungs and manner of reſpiration as 
e cameleon, ſerpents, and lizards? 
But before I diſmiſs the tortoiſe, I ſhall add two 
table obſervations concerning him, borrowed of 
e ſaid French academiſts, which ſeem to argue 
mething of reaſon in him, and more than a bare 
ſtint, The firſt is in the land-tortoiſe; and it 
his manner of turning himſelf, and getting upon 
is feet again when he is caſt upon his back, which 
ey deſcribe in theſe words: At the great aper- 
ture of the ſhell before, there was at the top a 
raiſed border, to grant more liberty to the neck 
and head, for lifting themſelves upwards; and 
this inflection of the neck is of great uſe to the 
tortoiſes, for it ſerves them to turn again when 
they are upon their backs; and their induſtry 
upon this account is very admirable. We have 
obſerved in a living tortoiſe, that being turned 
vpon its back, and not being able to make uſe of 
its paws for the returning of itſelf, becauſe they 
could but only bend towards the belly, it could 
' help itſelf only by its neck and head, which it 


tortoiſe, which is always careful to keep him 


| deſcend ſuddenly to the bottom, it is clear that 
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© turned ſometimes on one ſide, fometimes on | 
* other, by puſhing againſt the ground, to rock 
44 ſelf as in a cradle, to find out the fide towy 
< which the inequality of the ground might me 
&« eaſily permit it to row] its ſhell ; for when it H 
found it, it made all its endeavours on that ſid; 

The ſecond is in the ſea- tortoiſe, as follo 
Ariſtotle and Pliny have remarked, that when ? 


toiſes have been a long time upon the water dur} *”S * 
a calm, it happens that their ſhell being dried“ = 
the ſun, they are eaſily taken by the fiſhermen, | = , 
| reaſon they cannot plunge: into the water nim ** 
enough, being become too light; this ſhews wh Fey 16 
equality there ought to be in their equilibriu 5 7 
ſceing lo little a change as this, which may hapyſÞ.© © 


by the ſole drying of the ſhell, is capable of m 
ing it uſeleſs, This eaſineſs to be taken at ſuch 
time, theſe academiſts do not refer merely to 

| lightneſs of this creature's body (for he could: 

ſily let air enough out of his lungs, to render 
| heavier than the water, and ſo enable himſelf 
ſink) but to a wonderful ſagacity and caution 
this animal; for (ſay they) it is probable that 


in this equilibrium, ſo as other animals are 
keep themſelves. on their legs, in this caſe, 
the ſame inſtinft, dares not let the air out 
his lungs, to acquire a weight which might mal 
him ipecdily to fink, becauſe he fears that his ( 
being wet it ſhould become ſo heavy, that he bei 

ſunk to the bottom of the water, might ne 
have power afterwards to re-· aſcend; if this may N. 
the reaſon why he expoſes himſelf to the dang 
of being taken at ſuch a time, rather than he u 


is endued with an admirable providence and fol 
Tight, and a Four of CNS. 
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That nature doth really deſign the preſervation - 
d ſecurity of the more infirm creatures, by the de- 
five armour that it hath given to ſome of them, 
gether with {kill to uſe it, is, I think, demon- 
able in the common hedge-hog, Or urchin, and 
e ſpecies of taton, or armadillo, The hedge- 
g hath his back, ſides and flanks thick ſet with 
ong and ſharp prickles, and beſides, by the help 
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4 a muſcle given him for that purpoſe, is enabled 
-men MW contract himſelf into a globular figure, and ſo 
nin withdraw, incloſe, and hide his whole under- | 
ws irt, bead, belly and legs (which for the neceſſi- 
libro and conveniencies of life muſt be left deſti- 
7 hap of this armour) within his covert or thicket 


prickles; ſo that dogs, or other rapacious crea- 
res, cannot lay hold upon him or bite him 
thout wounding their own noſes and mouths. 
ould le muſcle whereby he is enabled to draw himſelf 
rende us together, and gather up his whole body like 
mic} ball, the Pariſian academiſts deſcribe to be a 
ſtint carnoſe muſcle, extended from the / in- 
minata to the ear and noſe running along the 
ck bone, without being faſtened thereto. Olaus 
orrichius, in the Danick tranſactions, makes it 
be an almoſt circular muſcle, embracing the pan- 
culus carnoſus, of a wonderful fabrick, variouſly 
xtending its laciniae, or proceſſes, to the feet, tail, 
d head of the creature. 
The other creature which doth thus contract 
nd draw up itſelf into a globular or oval figure for 
s defence, is the ſecond fort of tatou, or arma- 
illo, largely deſcribed by Marcgrave, lib. 6. cap. 
. by the name of tatu apara, which is covered 
n its back and ſides with a ſtrong ſcaly cruſt 
Ir (hell, or a hard or bony ſubſtance, jointed 
ike armour, or the ſcales of the tail of a lobſter, 
y four tranſverſe commiſſures in the middle of the 
ody, connected by tough membranes. When 
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it ſleeps (as it doth for the moſt part in the dy 
time, going forth to feed in the night) or whe 
one goes about to lay hold on it, gathering up its fo 
and hind legs as it were to one point, and drawin 
up its ears with its head inward, and bringing i 
tail to its head by reaſon of the forementioned con 
miſſures, it bends its back ſo far till its head com 
to touch its hind part, and fo with armour gath 
itſelf into a round ball, the lateral extremities 
the ſhell touching one another, and incloſing th 
body on the ſides, and the fore and hind parts com 
ing ſo near together, that there is nothing to be ſee 
but the armature of the head and tail, which, lik 
doors, ſhut up the hole which the ſhells of the bod; 
left open; this it performs by the action of a notab} 
muſcle on each ſide, of a great length, having thy 
form of the letter X, made up of many fibres, de 
cuſſating one another long- ways, by the help where 
of it can contract its ſhell, and hold it contracted 
with ſuch a mighty force, that he muſt be a ſtrong 
man indeed that is able to open it, 
Had ſuch a muſcle as this, and ſuch an abilty 
of contraction, been given to any creature tha 
was covered with ſoft hair or fur, there might have 
been ſome pretence to fancy that this was accidental, 
and not deſigned; but ſeeing there is not one inſtance 
of this kind in nature, it muſt be preat ſtupidity to 
believe it and an impudence to aſſert it; neither 
will the atheiſts uſual xprogyyerov, or refuge, © That 
there were indeed at firſt ſuch creatures produc- 
t ed, but being obnoxious to thoſe that were ſtrong 
t and rapacious, they were by degrees deſtroyed, and 
* the race loſt,” here help them out; becauſe ſuch 
a muſcle, and faculty of uſing it to that purpoſe, 
might as likely have fallen to the lot or chance of 
a ſtrong and generous creature, which others dared 
Got approach to hurt, who might for his own diſ- 
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port have thus contracted himſelf into a ball, of 
hich kind we find none. 
have before mentioned the of aſſigned by 
the honourable Mr Boyle, of famous memory, 
ately deceaſed to the periof ht halmium, or nictatin 
membrane in brutes, whercin 1 could not fully 
acquieſce as to ſome quadrupeds, which were in 
no danger of having their eyes harmed by buſhes 
nd prickles, or twigs of trees; ſince the writ- 
ing whereof I have met with a different account 
yk the uſe of that membrane, in the Anatomical 
d:ſcription of ſeveral creatures diſſeted by the 
Royal Academy of Sciences at Paris, Engliſhed by 
Mr ns Pitfield, p. 249. in the deſcription 
of the Caſſowar. Our opinion (lay thoſe acade- 
miſts) is, that the membrane ſerves to clean the 
cornea, and to hinder, that by drawing, it grow 
no Teſs. tranſparent. Man and the ape, which are 
the ſole animals wherein we have not found this 
eye-lid, have not wanted this proviſion for the 
cleanſing of their eyes, becauſe that they have 
hands, with which they may, by rubbing their 
eye-lids, expreſs the humidity which they con- 
tain, and which they let out thro' the ductus la- 


clrymalis: which is known by experience, when 
ſtance 


dity to 


the fight is darkened, or when the eyes ſuffer any 
pain or itching; for theſe accidents do ceafe when 
the eyes are rubbed, 
But the diſſcction has diſtinctly diſcovered to us 
the organs which do particularly ſerve for this uſe, 
and which are otherwiſe in birds than in man, 
where the ducbius paſſes not beyond the glandula 
lachrymalis; for in birds it goes beyond, and pe- 
netrating above half way on the internal eye-lid, 
it is opened underneath upon the eye; which is 
evidently done to ſpread a liquor over the whole 
cornea, when this eye-lid paſſes, and repaſſes, as 
we obſerve it to do every moment. 
A a 
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The artifice and contrivance of nature for the 
extending and withdrawing of this curtain of thelif 
periophthalmium in birds is . admirable ; but it i; 

difficult ſo to expreſs it in words as to render it ins 
telligible to the reader; for a multitude of wordt 
_ doth rather obſcure than illuſtrate, they being: 

burden to the memory, and-the firſt apt to be for. 

gotten before we come to the laſt; ſo that he that 
uſes many words for the explaining of any ſubjed, 
doth like the cuttle-fiſh, hide himſelf for the mol 
part in his own ink; and in the deſcription of th 
figure and manner of the extenſion and contrac 
tion of this membrane, the Pariſian academiſt 
are conſtrained to uſe ſo many words, that I an 


afraid few readers patience and attention will laſ an ” 
Jo long as to comprehend and carry it away; ye 8 
becauſe it is ſo evident and irrefragable a proof take 
wiſdom and deſign, I could not omit it; their ke 
words are theſe: The particularities of the admi. 3 
rable ſtructure of the eye- lid are ſuch things al rea 
do diſtinctly diſcover the wiſdom of nature among ae, 
a thouſand others, of which we perceive not the nal: 
contrivance, becauſe we underſtand them only by jarg 
the effects of which we know not the cauſes; but = 
we here treat of a machine, all the parts whereoi fixe 
are viſible, and which need only to be looked upon the 
to diſcover the reaſon of its motion and action. ron 
This internal eye- lid in birds is a membranous F 
part, which is extended over the cornea, when it 1 
is drawn upon it like a curtain by a little cord of up 
tendon, and which is drawn back again into theſ pa 
great corner of the eye, to uncover the cornea 


by the means of the very ſtrong ligaments that it th. 

has, and which in drawing it back towards its origin tei 

_  dofoldit up; It made a triangle when extended, and na 

it had the figure of a creſcent when folded up; its pc 

| baſis (which is its origin) was toward the great ©) 
gorner of the Ne. at the cage of * great circle, 
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which the ſclerotica forms when it is flatted before, 
making an angle with its anterior part, that is, 
he cornea, which is raiſed like a hill upon it; the 
paſis, which is that part immoveable, and faſtened _ 
to the edge of the ſclerotica, did take up more than 
a third part of the circumference of the great circle 
of the ſclerotica; the {ide of the triangle, which 
3s toward the little corner of the eye, and is move- 
able, was reinforced with a border, which ſupplies | 
the place of the tarſus, and which is black in moſt 
quadrupeds; this ſide of the eye-lid is that which 
is drawn back into the corner of the eye, by the 
ation of the fibres of the whole eye-lid, which 
parting from its origin, proceed to join themſelves 
To extend this eye-lid over the cornea, there 
were two muſcles that were ſeen, when ſix were 
taken away, which ſerved to the motion of the 
whole eye; we found that the greateſt of theſe 
two muſcles has its origin at the very edge of the 
great circle of the ſclerotica, towards the great 
corner, from whence the eye-lid takes its origi- 
nal; it is very fleſhy in its beginning, which is a 
large baſis, from whence coming inſenſibly to con- 
tract itſelf by paſſing under the globe of the eye, 
like as the eye-lid paſſes over it, it approaches 
the optick nerve, where it produces a tendon 
round and lender, ſo that it paſſes thro' the tendon 
of the other muſcle, which ſerves for a pully, and 


| which hinders it from preſſing the optick nerve, 


upon which it is bent, and makes an angle, to 
paſs thro? it to the upper part of the eye, and com- 
ing out from underneath the eye to inſert itſelf at 
the corner of the membrane which makes the in- 
ternal eye-lid; this ſecond muſcle hath its ogigi- 
nal at the fame circle of the ſclerotica, but op- 
polite to the firſt towards the little corner of the 
eye, and paſſing under the eye like the other, 

. = Aa 2 | 1 
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goes to meet it, and embraces i its tendon, as has been The 
declared. 
I be action of theſe two wulcles 3 is, in reſpett 
to the firſt, to draw, by the means of its cord or 
tendon, the corner of the internal eye- lid, and 
to extend it over the cornea; as to the ſecond 
muſcle, its action is, by making its tendon to 
approach towards its origin, to hinder the cord 
gf the firſt muſcle, which it embraces, from hurt. 
ing the optick nerve; but its principal vie is to 
aſſiſt the action of the firſt muſcle; and it is here. 
in that the mechaniſm is marvellous in this ſtruc 
ture, which makes that theſe two muſcles joined 
together do draw much farther than if it had but 
one; for the iuflection of the cord of the firlt 
muſcle, which cauſes it to make an angle, on the 
optick nerve, is made only for this end; and a 
ſingle muſcle with a ſtrait tendon had been ſuffici- 
ent, if it had power to draw far enough; but the 
traction which muſt make the eye-lid extend over 
the whole cornea being neceſſarily great, it could 
not be done but by a very long muſcle, and ſuch 
a muſcle not being able to be lodged in the eye 
all its length, there was no better way to ſupply the ¶ moſt 
action of a long muſcle than by that of two indif- the 
ferent ones, and by bending one of them to give Mocdn 
it the greater length in a little ſpace. Thus far {he | 
the academiſts, who themſelves reflecting on the {yer: 
length and obſcurity of this deſcription, tell us, A 
that the inſpection of the figure will ſerve greatly for 
to the under ſtanding of it, which the novelty of and 
the thing renders obicure in itſelf, and ſo l fear it {at t 
will be to molt readers; howbeit in ſuch a work run 
as this, I ought not by any means, as I ſaid before, ¶ the 
to leave out ſuch a potable inſtance, wherein con- Worif 
trivance and _ ay lo — and andcaiably plac 
„ pol 
| +. | | the 
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s been The ſame academiſts, as I remember, tell us, that 
hey have found by experience that the aqueous hu- 
elpet our of the eye will not freeze; which is very ad- 
Yd or irable, ſeeing it hath the perſpicuity and fluidity 
and Hf common water, and hath not been taken notice 
econd f, fo far as I have heard, to have any eminent qua- 


n to Whity diſcoverable either by taſte or ſmell; ſo that it 
cord Wnuſt be of ſome ſingular and aetherial nature, and 
hurt. N eſerves to be examined and analyſed by the curious 
aturaliſts of our times. 8 | 
The providence of nature is wonderful in a 
amel or dromedary, both in the ſtructure of his 
body, and in the proviſion that is made for the 
ſuſtenance of it; concerning the firſt I ſhall in- 
 filtWWhince only in the make of his foot, the ſole 
2 the {Wyhereof, as the Pariſian academiſts do obſerve, 
nd 2B: flat and broad, being very fleſhy, and covered 
ffici- only with a thick, ſoft, and ſomewhat callous ſkin, 
the Put very fit and proper to travel in ſandy places, 
over ſuch as are the delarts of Africa and Aſia, we 
ould thought (ſay they) that this ſkin was like a living 
ſuch ole, which wore not with the ſwiftneſs and the 
eye continuance of the march, for which this animal is 
the moſt indefatigable; and it may be this ſoftneſs of 
dit- Wthe foot, which yields and fits itſelf to the rug- 
give Wocdneſs and unevenneſs of the roads, does render 
far the feet leſs capable of being worn than if they 
the N were more ſolid. 0 
us, As to the ſecond, the proviſion that is made 
atly for their ſuſtenance in their continued travels over 
of Windy deſarts, the ſame academiſts obſerve, that 
r it at the top of the ſecond ventricle (for they are 
Tk ruminant creatures, and have ſour ſtomachs) 
re, there were ſeveral ſquare holes, which were the 
N- Worifices of about twenty cavities, made like ſacks, 
ly placed between the two membranes which do com 
poſe the ſubſtance of this ventricle; the view of 
theſe ſacks made us to think that they might well 
e 
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be the reſervatories, where Pliny ſays that camel; 
do a long time keep the water, which they drink 
in great abundance when they meet with it, tg 
ſupply the wants which they may have thereof in 
the dry deſarts wherein they are uſed to travel, and 
Where it is ſaid that thoſe that do guide them are 
lometimes forced, by extremity of thirſt, to open 
their bellies in which they do find water. 

That ſuch an animal as this, ſo patient of long 
thirſt, ſhould be bred in ſuch droughty and parched 
countries, where it is of ſuch eminent uſe for tra. 
velling over thoſe dry and fandy defarts, where 10 


water is to be had ſometimes in two or three days 


journey, no candid and conſiderate perſon but muſt 
needs acknowledge to be an effcel of providence and 
deſign, 

Such animals as feed mature upon fleſh, both 
quadrupeds and birds, becauſe fuch kind of fool 
is high and rank, do qualify it, the one by {wal- 
lowing the hair or fur of the beaſts they prey upon, 
the other by devouring ſome part of the feathers of 
the birds they gorge themlelves with, not eleCtively, 


but becauſe they cannot or will not take the pains 


fully to plume them; and therefore the Pariſian 
academiſts do rationally refer the death of one of 
the lions whom they diſſected, to the feeding of 
him with too ſucculent and delicate meat; for (ſay 


they) we know that ſome time before his death bel 


was feveral months without going out of his den, 


and that it was hard to make him eat; that for this | 


Teaſon ſome remedies were preſcribed to him, and 
among others the eating only the fleſh of young 
animals, and thoſe alive; and that thofe which look- 
ed to the beaſts of the park of Vincennes, to make 
this food more delicate, did uſe a method very 
extraordinary; which was, they flead lambs alive, 
and thus made him eat ſeveral; which at the firſt 
revived him, creating in him an appetite, and mak- 


certa! 
conce 
Mr ft 
I Tha! 
and! 
abdo 
it; 
ſpon 
that 


rt II. 
amelz 
drink 
it, to 
of in 
, and 
m are 


Open 


| long 
rched 
T tra: 
re no 
days 
muſ} 
e and 


both 
food 
{wal 
1pon, 
ers of 
vely, 


pains 


rifian 
ne of 
ng of 
(ay 
th he 
den, 
r this 
and 
oung 
look- 
make 


very 
alive, 
> firſt 
make 


Part II. 


in the CREATION. 283 


ing him briſk; but is probable that this food en 
gendered too much blood, and which was too ſub- 
tile for an animal to whom nature had not given 
the induſtry of fleaing thoſe which he ate; it being 
credible that the hair, wool, feathers and ſcales, 


which all animals of prey do ſwallow, are a ſeaſon- 


able and neceſſary corrective, to prevent their 


greecdineſs from filling themlelves with too ſuccu- 


jent a food, 
Though | have declared in the beginning of this 


Work that the means whereby cartilaginous fiſhes 
Iraiſe and fink themiclves in the water, and reſt 
Band abide in what depth they pleaſe, is not yet 


certainly known; yet | ſhall propound a conjecture 


concerning it, which was firſt ſuggeſted ve dy 


Mr Peter Dent, late phyſician in Cambridge, viz, 


That it is by the help of water which they take in 
Land Jet out by two holes in the lower part of their 
[abdomen or belly, near the vent, or not far off 
lit; the flcth of this ſort of fiſh being lax and 


ſpongy, and nothing to firm, folid and weighty as 
that of the bony fiſhes, and there being a good 


quantity of air contained in the cavity of their 


abdomen, they cannot ſink in the water without 
letting in ſome of it by theſe holes (the ortfices 
whereof are opened and ſhut at pleaſure by the help 


| of muſcles provided for that purpoſe) into the hol- 


low of their bellies, whereby they preponderate 
the water, and deſcend; and when they would 


| aſcend, by a compreſſion wrought by the mulcles 


of the abdomen, they force out the water again, 
or at leaſt ſo much of it as may ſuffice to give that 

degree of levity they need or deſire. If it be found 
by experience that the bodies of theſe fiſhes with- 
out this ballaſt would naturally float in the water, 
and that they do really admit water into their bellies, 
then this conjecture may have ſome probability on or 
truth jn it, ae not. 


| they cannot perform without great ſtreſs of fire; as 
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Upon the contemplation and conſideration oft blu 
thoſe various ways and contrivances which nature" thi 
(I mean the divine wiſdom) hath made uſe of for eaſon 
preparing the chyle, ſeparating the nutricious juice 2: 
from the groſſei parts of the aliment, and the ſe. nftill i 
veral humours and ſpirits from the blood, I cannot ein 
but admire her great wiſdom, art, and curioſity, Avg 
for ſhe hath not only employed all thoſe method bich 
and devices which chymiſts have either learned byte 
imitation of her, or invented of themſelves, for Caf 
analyſing of bodies, ſeparating their parts, the pure pulict 
from the impure, and extracting their ſpirits, &c. hat m 
as maceration in the firſt ſtomach or paunch dete? 
ruminating creatures, and in the craws of birds; gte 
comminution, by grinding in the mouths of vivi- 22! 
parous quadrupeds, and in the gizzards of poul.'2** 
try; fermentation in the ſtomachs of moſt terre. all as 
ſtrial, and all aquatick animals; expreſſion and ler! 
ſqucezing in the omaſus of ruminant quadrupeds, n © 
and in the inteſtines of all creatures, by the moti- 
on of the midriff and other muſcles of the belly, 
forcing the chyle ont of the faeces or excrements 
into the lacteal veins; ſtraining or percolation, . 
by all the viſcera of the body, which are but as fo 
many colanders to ſeparate ſeveral juices from the 
blood; and laſtly, digeſtion and circulation in 
the ſpermatick parts and veſſels, and perhaps alſo 
in the brain; | fay, it hath not only made uſe of 
theſe operations, but it hath quite out-done the 
chymiſts, effecting that by a gentle heat which 


for inſtance, in the ſtomach of a dog, preparing 
a liquor that diſſolves bones; and in the bodies of 
ſome inlets, a liquor which ſeems to be as highly 

acid and corroſive as oil of vittiol or ſpirit of 
nitre, viz. that which 1s inſtilled into the blood 
when they ſting, It is an experiment I have met 
Vith in ſome books, and mage mylelt, that if you 
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ut blue bottles, or other blue flowers into an ant- 


eaſon (which theſe authors render not) is, becauſe 
he ants thruſt in their ſtings into the flowers, and 
aſtill into or drop upon them a ſmall mite of their 
inging liquor, which hath the fame effect that oil 
| vitriol would have in changing their colour, 
hich is a ſign that both liquors are of the ſame 
hature, | | 

Caſper Bartholine hath obſerved that where the 
zullet perforates the midriff, the carneous fibres of 
hat muſcular part are inflected and arcuate, as it 
yere a ſphincter embracing and cloſing it faſt, by 
great providence in nature, leſt in the perpetual 
notion of the diaphragm the upper orifice of the 
omach ſhould gape, and caſt out the victuals as 
alt as it received it; and Peyerus thinks he hath 
bſer ved, that in ruminating creatures the connec- 
ion of the gullet with the diaphragm is far ſtraiter 
nd ſtronger than in man and other animals, to the 


nd that there ſhould not be more than one morſel 


orced out at once; for that external ſphincter in- 


ibits a too great dilatation of the gullet, and doth 
Es it were meaſure out the morſels, and fit them to 


he capacity of the oeſophagus. 
I ſhall conclude with a notable relation of Ga- 
en's, lib. 6. de locis effeftts, cap. 6. concerning a 
id taken by him alive out of the dam's belly, and 
Douriſhed and brought up. | 
Nature forming, faſhioning, and perfecting the 
parts of the body, hath ſo brought it to pals, that 
they ſhould of themſelves, without any teaching, 
* ſet about and perform their proper actions: and 
* of this I once made a great experiment, bringing 
* up a kid without ever ſeeing its dam. For diſſect- 
ing ſome goats great with young, to relolve ſome 
* queſtions made by anatomiſts concerning the oe- 
conom of nature in the formation of the toctus 


ill, they will preſently be ſtained with red; the 


to every one of thoſe things that were ſet in th 
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te jn the womb, and finding a briſk embryon [youn 
« one] I looſed it from the matrix after our uſu; 
manner, and ſnatching it away before it ſaw j 
dam, I brought it into a certain room, havig 
many veſſels full, ſome of wine, ſome of j 
« ſome of honey, ſome of milk, or ſome other 
% quor; and others, not a few, filled with all fo 
of grain, as alſo with ſeveral fruits, and there li 
it. This embryon we ſaw firſt of all getting g 
* on its feet and walking, as if it had heard th 
« its legs were given it for that purpoſe; neal 
„ ſhaking off the ſlime it was beſmeared with fron 
the womb; and moreover, thirdly, ſcratchingi 
*: fide with one of its feet; then-we ſaw it imellin 
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« room; and when it had ſmelled to them all, 
„ ſupped up the milk; whereupon we all for adni 
ration cried out, ſeeing clearly the truth of wh 

« Hypocrates faith, that the natures and aCtions( 
animals are not taught (but by inſtinct.) Hen 
N upon I nouriſhed and reared this kid, and obſer 


* ed it afterwards not only to eat milk, but ſome( 
* ther things that ſtood by it. And the time whe Fs 


* this kid was taken out of the womb being aboy 
© the vernal equinox, after ſome two months, wa 
* brought into it the tender ſprouts of ſhrubs an 
plants, and it again ſmelling of all of them, in 
*« ſtantly refuſed ſome, but was pleaſed to taſte ( 
| * thers; and after it had taſted, began to eat 
* ſuch as are the uſual food of goats. Perchand 
+ this may ſeem a ſmall thing, but what I hi 
nov relate is great; for eating the leaves and tet 
der ſprouts, it ſwallowed them down, and the 
e a while after it began to chew the cud, whid 
all that ſaw cried out again with admiration, b 
Ling aſtoniſned at the inſtincts and natural facu 
« ties of animals; for it was a great thing thi 
when the creature was hungry it ſhould take 
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ou the food by the mouth, and chew it with its 
ſaw i teeth; but that it ſhould bring up again into 
bar the mouth that which it had ſwallowed down 


into its firſt ſtomach, and chewing it there a 
long time, it ſhould grind and ſmooth it, after- 
wards ſwallow it again, not into the ſame ſto- 
mach, but into another, ſeemed to us wonderful 
indeed. But many neglect ſuch works of na- 
ture, admiring only ſtrange and unuſual lights,” s 
o far Galen. 

This pleaſant and admirable ſtory, ſhould one 
onſider all the particulars of it, and endeavour to 


of i 
ther | 
all for 
ere [aj 
ting I, 
rd th; 
* 1 


th fron 


hing 
mel! ive an account of them, as alſo all the inferences. 
in Mat might be drawn from it, one might fill a whole 
\ all, plume with comments upon it, All that I ſhall 
» ad preſent ſay is this, that in all this oeconomy, 
bf wil! theſe actions, counſel and deſign doth fo clear- 
tons appear, that he muſt needs be very ſtupid that 
Hen ch not diſcern it, or impudent that can deny it. 
obſen might add, that there ſeems to be ſomething 
ſome ore than can be performed by mere mechaniſm 
e wie the election, this creature made of its food; 
> abo before it would eat of any, it ſmelled to all the : 
__ PE before it, and when it had done fo, betook 
5 ſelf to the milk. and devoured that; he doth not 
m, i that the milk was the laſt liquor it ſmelled to, 
aſte that when it had once ſmelled to that, it preſent- 
IR: drank it up. The like alſo he faith of all the 
chan routs and branches of plants that were laid be- 
I reit. By the by, we may take notice of one 
nd telling very remarkable, that this kid of its own 
id the cord drank milk after the manner it had done in 
whichde womb. Whereas had it once drawn by the 
os. i pple, it would hardly have ſipped the milk; and 
ae erefore in weaning young creatures, the beſt way 
_ never to let them fuck the paps at all, for then 


ey will drink up milk without any difficulty; 


* bereas if they have ſucked, ſome will very hardly, 
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| Others by no means be brought to drink: but hq 

do the young with fuch facility come to take th 
nipple, and to ſuck at it, which they had: nee 
before uſed to do? Here we mnlt have recourſe}, 
natural inſtinct, and the direction of ſome fuperiy 
cauſe. 

Notice hath been already taken, in an obſerva 
on communicated by my learned friend Dr Tu 
cred Robinſon, of the providence of nature in 
forming the membranes of the body, as to . 
capable of a prodigious dilatation and extenſiq 
which is of great uſe in ſome diſeaſes; for exan 
ple, the dropfy, to continue life for ſome tin 
till remedy may be had; and, if not, to give tim 
to prepare for death: but the wiſdom and deſig 
of this texture doth in no inſtance more clear) 
appear, than in the neceſſity of it for the won 
in the time of geſtation; for were not the won 
in women, which during virginity is not bigge 
chan a ſmal} purſe, almoſt indefinitely dilatabl: 
and alſo the peritoneum, not to mention the { 
and the cuticula, how were it poſhble it (hou! 
contain the child, nay, ſometimes twins, with d 


their appurtenances, the ſecundines, the placen 


ta, the liquor or waters, and what elle is ne. 


ceſſary for the defence, nutrition, refpiration, and 
foft and convenient lodging of them, till they come 


to their due perfection and maturity for w__ 
fron? How could the child have room to 

there to his bigneſs, and ſtir and torn himſelf 2 ; 
requiſite? Add hercto another obſervation o 
Blaſius's, particularly relating to this ſubject; he 


| hath obſerved that the veſſels of the interior glau- 


dulous ſubſtance of the womb are ſtrangely con- 
torted and reflected with turnings and meanders, 
that they wight not be too much ſtrained, but 
their folds being extended and aboliſhed, they might 
accommadate themſclves without danger of rup- 
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ture to the neceſſary extenſion of the uterine ſub- 
tance at that time. 

Another remarkable proof of counſel and de- 
ſign may be fetched from the formation of the 
vcins and arteries near the heart, which I meet 
with in Dr Lower's treatile, de Cords. Juſt be- 


ervaWore the entrance of the right auricle of the heart 
r TaM(faith be) to it, where the aſcending trunk of the 
e in ena cava meeting with the deſcending, is. ready 
to eo empty itſelf into the ſaid right auricle, there 


occurs in it a very remarkable knob or bunch 
[tuberculum) raiſed up from the ſubjacent fat, by 
the interpoſition whereof the blood falling down 


en ſion 
exam 
> time 


7e tim 
dea chich otherwiſe encountering and bearing upon 
clear! that of the aſcendant trunk, would very much hin- 


der and retard the motion of it upward towards 


wor 
me heart; and becauſe in an erect ſite and figure 


WoOmh 


bigge of the body there is a greater and more imminent 
atabe langer of ſuch an accident; therefore the vena ca- 
© e in mankind hath this tubercle far greater and 
hof more extent than it is in brutes; ſo that if you 
1 {6roſt your finger into either trunk, you can hard- 
lace) find paſſage or admittance into the other. 

is ne But in quadrupeds, as in ſheep, dogs, horſe, 


Line, in which the courſe of the blood from either 
xtreme of the body is more equal, and as it were 
In a plainer level; and becauſe the heart by reafon 
ff its bulk and weight banging downwards, both 
trunks of the vena cava have ſome little declivity 
towards it, there is no need of ſo great a bar and 
diverſion in them, yet are they not altogether de- 
void of it. 


, and 
Come 
exclu- 
gro 
F as is 
on ot 
TH; he 
| glan- 


Fool ſhould make a kind of flood and whirlpool whiſſt 


, but the auricle being contracted doth not give it free 
might ingreſs, therefore in this place the vena cava in 


f rup.Nereat animals, as well man as quadrupeds, is 
B b 


by the deſcending vein is diverted in the auricle, 


Moreover, leſt the blood here in its conffux 
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round about muſculous, as well that it may be 


reſtrained and kept within its due limits of exten. 


ſion, as that it may more vigorouſly and ſtrongh 
urge, and impel the blood into the cavity of the 
auricle. | | | . 85 | 
Beſides, there is no leſs providence and cautio 
uſed that the blood, when it is forcibly caſt out g 
the left ventricle of the heart, be not unequally 
diſtributed to the ſuperior and inferior parts; for 
whereas this gate or orifice of the heart open 


right upwards, if that channel which receives the 


firſt impulſe of the blood did lead in a trait line vy 
to the region of the head, it could not be but that 
it muſt be poured too ſwiftly upon the brain, ant 
ſo the inferior parts of the body muſt needs be de. 
frauded of their vital liquor and aliment; which 
inconvenience, that the divine architect of the bo. 


dy might wholly obviate and avoid in animal 


whoſe hearts are more ſtrongly moved, he fo arti 
ficially contrived the trunk of the aorta, which i; 
next the heart, that the blood runs not direct) 
into the axillary and carotid arteries, but doth a 
it were fetch a compals; for in the middle ſpace 
between the ventricle and thoſe arteries it is verj 
much inflected or bent; whence it comes to pak 


that that crooked angle ſuſtains the force and fir 


ſtroke of the ejected blood, and directs the greateſ 
torrent of it towards the deſcending trunk of the 
_ aorta, which otherwiſe would ruſh too forcibly in- 
to the {uperior branches thereof, diſtending them 
immoderately, and ſoon oppreſs and burthen the 
head. So far Dr Lower. | „„ 
To elude or evade the force of all theſe inſtan- 
ces, and innumerable others which might be pro- 
duced, to demonſtrate that the bodies of men and 
all other animals were the effects of the wiſdom 
and power of an intelligent and almighty agent, 
and the ſeveral parts and members of them deſigu- 
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d to the uſes to which now they ſerve, the atheiſt 
hath one ſubterfuge, in which he moſt confides, viz, 
that all theſe uſes of parts are no more than what 
js neceſſary to the very exiſtence of the things to 
chom they belong, and that things make ules, and 
not uſes things. 
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Vi! ideo natum eff in corpore ut ti 
Paſſemus, ſed quod natum eſt id procreat iſſum. 
Saith Lucretius, lib. 4. | 


And haviog inſtanced in ſeveral members, he 
concludes, 
D Omnia denique membra 
Ante fuere, ut opinor, eorum quam fruit uſus, 


I ſhall give you their ſenſe, together with the 
confutation of it in Dr Bentley's words, borrowed 
out of his fifth lecture, &c. 

Theſe things, ſay they“, are miſtaken for to- 
kens of {kill and contrivance, whereas they "Mins 8 
neceſſary conſequences of the preſent exiſtencè F 
thoſe creatures to which they belong; for he that 
ven ſuppoſeth any animals to ſubſiſt, doth by that very 
£ 7 ſuppoſition allow them every member and faculty 
J oy | that are neceſſary to ſubſiſtence; and therefore un- 
leſs we can prove à priori, and independent on this 


= uſefulneſs, now that things are once ſuppoſed to 
1 in have exiſted and propagated, that among almoſt 
14 * infinite trials and eſſays at the beginning of things, 


among millions of monſtrous ſhapes, and imperfect 
formations, a few ſuch animals as now exiſt could 
not poſſibly be produced, theſe after-conſiderations 
are of very little moment; becauſe if ſuch animals 


a the 


n ſtan- 


To * could in that way poſſibly be formed, as might live 
a and move, and propagate their beings, all this ad. 
| at! Pied and spplauded uſefulneſs of their ſeveral fa- 
5 gu- * The atheiſts, 
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bricks 1s but a neceſſary condition and conſequence | 
of their exiſtence and propagation. 8 
This is the laſt pretence and ſophiſtry of the a. they 1 
theiſts againſt the propoſition in my text (Acts xvii, In bel 
27. ) that we received our life and being from a di. the re 
vine wiſdom and power; and as they cannot juſtly the rec 


part 1 


accuſe me of concealing or baulking their grand ob. Nin the 
| jection, ſo I believe theſe. following conſiderations 3 
a 


Will give them no reaſon to boaſt that it cannot re- 
ceive a juſt and ſatisfactory anſwer. 

1. Firſt, Therefore, we affirm that we can prove 
and have done it already by arguments à priori 
(which is the challenge of the atheiſts) that theſe 
animals that now exiſt could not poſſibly have been 


is agal 
matte! 
ja Mal 
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formed at firſt by millions of trials; for ſeeing they pairec 
allow by their very hypotheſis (and without ſtand.W. 2. 
ing to that courteſy we have proved it before) that 4 Ma 
there can be no caſual or ſpontaneous motion of the e ©! 
particles of matter, it will follow, that every ſingle and A 
monſter, among ſo many ſuppoſed myriads, muſt Mes on 
have been mechanically and neceſſarily formed; pike 3 
according to the known laws of motion, and the Z or 
temperament and quality of the matter it was made Wt; 
of, which is fufficient that no ſuch monſters were or 5855 
could have been formed; for to denominate them an 


even monſters they muſt have had ſome rude kind 
of organical bodies, ſome ſtamina of life, though 
never fo clumſy, ſome ſyſtem of parts, compounded 
of ſolids and liquids, that executed (though but 
bunglingly) their peculiar motions and functions. 


liſtel 
cont 
we 2 
two 


But we have lately ſhewn it impoſlible for nature * 
unaſſiſted to conſtitute ſuch bodies, whoſe ſtruc- ae 
ture is againſt the law of ſpecifick gravity ; ſo that "1 
{he could not make the leaſt endeavour towards nb 
the producing of a monſter, or of any thing that 0 


hath more vital and organical parts than we find Os 
in a rock of marble or a fountain of water. And ire 


again, though we ſhould not contend with them fun 
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about their monſters and abortions, yet ſeeing that 
they ſuppoſe even the perfect animals that are (till 
in being to have been formed mechanically among 
the reſt, and only add ſome millions of monſters to 
the reckoning, they are liable to all the difficulties 


lin the former explication, and are expreſsly refuted 


through the whole preceding ſermon, where it is 
abundantly ſhewn that a ſpontaneous production 


is againſt the catholick laws of motion, and ag inſt 


matter of fact, a thing without example, not only 
in man and the nobler animals, but m the ſmalleſt 


bf inſets and the vileſt of weeds; though the fer- 
(tility of the earth cannot be ſaid to have been im- 
paired ſince the beginning of the world. 3 
| 2, Secondly, We may obſerve that this evaſion of 


the atheiſt is fitted only to elude ſuch arguments 
of divine wiſdom as are taken from things neceſ- 
fary to the conſervation of the animal, as the fa- 


culties of ſight, and motion, and nutrition, and the 
like; becauſe ſuch uſefulneſs is indeed included in 
a general ſuppoſition of the exiſtence of that ani- 
mal; but it miſerably fails him againſt other rea- 
tons, from fuch members and powers of the body 
as are not neceſſary abſolutely to living and propa» 

gating, but only much conduce to our better ſub- 

liſtence and happier condition, So the mult obvious 


contemplation of the frame of our bodies, as that 
we all have double ſenſories, two eyes, two cars, 
two noſtrils, is an effectual confutation of this a- 
theiſtical ſophiſm; for a double organ of theſe ſen- 
ſes is not at all comprehended in the notion of bare 
exiſtence, one of them being ſufficient to have pre- 


ſerved life and continued the ſpecies, as common 
experience witneſſeth. Nay, even the very nails of 
our fingers are an infallible token of deſign and con- 


trivance, for they are uſeful and convenient, to give 

ſtrength and firmneſs to thoſe parts in the various 

functions they are put to, and to defend the nume» 
"Bb 4 | 
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rous nerves and tendons that are under them, which 
have a moſt exquiſite ſenſe of pain, and without 
that native armour would continually be expoſed 
to it; it is manifeſt therefore that there was a con. 
trivance and foreſight of the uſefulneſs of nails an. 
tecedent to their formation; for the old ſtale pre 
| tence of the atheiſts; that things were firſt made for- 
tuitouſly, and afterwards their uſefulneſs was ob. 
ſer ved or dicovered, can have no place here, unle; 
nails were either abſolutely requiſite to the exiſtence 
of mankind, or were found only in ſome individuals 
or ſome nations of men, and ſo might be aſcribed 
to neceſſity upon one account, or to fortune upon 
ancther. But from the athciſts ſuppoſition; that 
among the infinite diverſity of the firſt terreſtiid 
productions, there were animals of all imaginable 
ſhapes and ſtructures of body, all of which ſurvive 
and multiplied, that by reaſon of their make and 
2 could poſſibly do fo, it neceſſarily follows 
that we ſhould now have ſome nations without 
nails upon their fingers, others with one eye only, 
as the poets deſcribe the Cyclops in Sicily, and the 
 Arimaiphi in Scytbia; others with one ear, or with 
one noſtril, or indeed without any organ of ſmell. 
ing, becauſe that ſenſe is not neceſſary to man's ſub- 
fiſtence; others deſtitute of the uſe of language, fee 
_ bog that mutes allo may live, One people would 
have the feet of goats, as the feigned ſatyrs and pa- 
niſci; another would reſemble the head of Jupiter 
Ammon, or the horned ſtatues of Bacchus; the 
Sciopedes and Enotocetae, and other monſtrous na- 
tions, would be no longer fables, but real inſtances 
In nature; and in a word, all the ridiculous and ex- 
travagant ſhapes that can be imagined, all the fan- 
_ cies and whimſies of pocts and painters, and Egyp- 
tian idolaters, if fo be they are conſiſtent with life 
and propagation, would be now actually in being 
it our atheiſts notion were true; which therefore 
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may deſervedly paſs for a mere dream and an error, 
till they pleaſe to make new diſcoveries in the terra 
incognita, and bring along with them ſome ſavages 
of all theſe fabulous and monſtrous configurations, 
Thus far Dr Bentley: who adds four conſidera- 
tions more to confute this fancy, ex abundanti, 
granting the atheiſt all the abiurd ſuppoſitions 
he can make; for which, though they be very well 
worth the reading, yet being too long to tranſcribe, 


1 refer the reader to the ſermon ittelf, 


I ſhall now farther prove by a notable inſtance 
that ules made things, that is to ſay, that ſome 
things were made deſignedly and on purpoſe for 
ſuch an uſe as they ſerve to; and that is, the ten- 
drils or claſpers of plants, becauſe they are given on- 
ly to ſuch ſpecies as have weak and infirm ſtalks, 
and cannot riſe up to ſupport themſelves, by their 


| own ſtrength; we ſee not ſo much as one tree, or 


ſnrub, or herb, that hath a firm and ſtrong ſtem, 
and that is able to mount up and ſtand alone with- 
out aſſiſtance, furniſhed with them, whereas had 


| they been without deſign ſcattered (as I may ſay). 
| indifferently and careleſsly among plants, it could 
not poſſibly have happened but among ſo many 
thouſand ſpecies they mult have fallen to the lot of 


ſome few, at leaſt ſome one of the ſtrong, and not 


| only of the weak; the ſame hath been proved by 
the inſtance of the power given to the hedge hog 


and armadillo, of contracting their bodies into a 
globular figure, and ſo hiding and ſecuring their 
tender and unarmed parts. ED 

2. I ſhall prove by another eminent inſtance that 
things did not make uſes, becauſe there is a ſort 
of creatures which have all the parts and organs 
which are fitted for a certain action, and employed 
for the-exerciſe of it by another ſort, and yet make 
no uſe of them for that purpoſe ; that is, the ape- 
kind; the Pariſian academiſts in their anatomy of 
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ſome animals of this kind tell us, that the muſcles 
of the os hyoides, tongue, larynx and pharynx, which 
do molt ſerve to articulate a word, were wholly like 
to thoſe of man, and a great deal more than thoſe 
of the hand, which nevertheleſs the ape, which 
ſpeaks not, uſes with as much perfection as a man; 
which demonſtrates that ſpeech is an action more 
peculiar to man, and which more diltinguiſhes him 
from brutes than the hands, which Anaxagoras, 
| Ariſtotle, and Galen have thought to be the organ 
which nature has given to man as to the wiſeſt of 
all animals, for want perhaps of this reflection; 
for the ape is found provided by nature of all thok 
marvellous organs of ſpeech with ſo much exact. 
neſs, that the very three {ſmall muſcles which do 
take their rile from the apotheſis ſtyloides are not 
wanting, altho' this apotheſis be extremely ſmall; 


this particularity doth likewiſe ſhew that there is 


no reaſon to think that agents do perform ſuch and 
ſuch actions becauſe they are found with organs 
proper thereunto ; for according to theſe philoſo- 
phers apes ſhould ſpeak, feeing that they have all 
the inſtruments neceſſary for ſpeech ; all this is con- 
firmed and approved by the learned and accurate 
Dr Tyton in his anatomy of the orang-ontang or 
pigmy, he finding in the animal he deſcribed (which 
Was of the ape-kind) the whole ſtructure of the la- 
rynx and os hyoides exactly as it is in man; and the 
reflection which the Pariſians make upon their ob- 
ſervation of theſe and the neighbouring parts, he 
thinks very juſt and valuable; and adds farther, 
that this is not the only inſtance which may jultify 
ſuch an inference, though he thinks it ſo ſtrong an 
one as the atheiſts can never anſwer. 


It is farther conſiderable, and adds to the weight 


of this inſtance, that though birds have been taught 
to imitate human voice, and to pronounce words, 
yea, ſentences; yet quadrupeds never, though they 
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have organs far more fit for that purpoſe, and ſome 
of them, viz. dogs and horſes, converſe almoſt per- 
petually with men; and others, as apes, are given 
naturally to imitate mens actions, as if providence 
had deſigned purpoſely to confute this fond con- 
ceit of the atheiſts, by denying them the power to 
make uſe of theſe organs of ſpeech, which whether 


| they underſtand what they ſaid or not, they other- 
| wiſe might and would have done in imitation of 
man, and that to greater perfection than birds do, 
or are capable of doing. | 


Farther, To prove that thoſe nobler faculties of 
the ſoul, reaſon and underſtanding, cannot be pros 


| duced by matter organized, but muſt have a higher 
| principle, he* thus argues: it is an obſervation of 
Veſalius's, that the brain of man in reſpect of his 
body, is much larger than what is to be met with 
in any other animals, exceeding in bigneſs three 
| oxes brains; whence he infers, that as animals ex- 
| cel in the largeneſs of the brain, fo they do likewiſe 
in the principal faculties of the foul; which infe- 
rence the doctor cannot allow. 1 


It is, faith he, a general received opinion, that 


the brain is the immediate ſeat of the ſoul itſelf ; 
| whence one would be apt to think, that ſeeing there 
is ſo great a diſparity between the ſoul of a man and 
a brute, the organ in which it is placed ſhould be 
very different too; yet, by comparing the brain of 
| our pigmy (the orang-outang, or wild man) with 
that of a man, and with the greateſt exactneſs ob- 
{crving each part in both, it was very ſurpriſing to 
me to find fo great reſemblance of the one to the 
| other, as nothing could be more; and that in pro- 
| portion to its body its brain was alſo as large as 


a man's, op us 9 DEV 

Since therefore (he proceeds) the brain of our 
pigmy doth in all reſpects ſo exactly reſemble a 
e Dr Tyſon. 3 
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man's, I might here make the ſame reflection the 
Pariſians did upon the organs of ſpeech, that there 
is no reaſon to think that agents do perform ſuch 
and ſuch actions becauſe they are found with or. 
gans proper hitherto, for then our pigmy might 
be really a man; the organs in animal bodies arg 
only a regular compages of pipes and veſſels for the 
fluids to paſs thro', and are paſſive; what aCtuate 
them are the humours and fluids, and animal life 
_ conſiſts in their due and regular motion in this or: 
ganical body; but thoſe nobler faculties in the mind 


of man muſt certainly have a higher principle, orf 


matter organized could never produce them ; for 
why elſe, where the organ is the 0 ſhould not 
the action be the ſame too? 
Object. Some may here object and argue: If the 
body of man be thus perfect, why did God make 
any other animals? For the moſt perfect being the 
beſt, an infinitely good agent, which wants neither 
wiſdom nor power, ſhould (one would think) only 
produce the moſt perfect. 
Anſw. To which I anſwer: 1. That according 


to this argumentation one might infer, that God 


muſt produce but one kind of creature, and that 
the moſt perfect that he is able, which is impoſſible; 
for he being infinite in all perfections, cannot att 
ad extremum virium, unleis he could produce an 
infinite creature, that is, another God, which is a 
contradiction; but whatever he makes muſt want 
degrees of infinite perfection, of which he could 
ſtill (if he pleaſed) add more and more to it. 

2. The inferior creatures are perfect in their or- 
der and degree, wanting no quality or perfection 


that is neceſſary or due to their nature and condition, 


their place, and manner of living; now, why God 
might not make ſeveral ſubordinate ranks and de- 
grees of creatures, they being good, I ſee no reaſon, 

3, Thele ſeveral ranks and e of Creatures 


art II. 


1 the 
. there 
ſuch 
th or. 
might 
Es are 
or the 
tuatez 
i life 
18 Or- 
mind 
e, Or 
* for 
d not 


If the 
make 
g the 
either 
- Only 


rding 

God 

that 
lible; 
t act 
ze al 
1 15 2 
want 
:0u1ld 


r or- 
ction 
tion, 
God 
de- 


aſon, 


tures 


Part IT. in the CREATION, 299 


are ſubſervient one to another, and the moſt of 
them ſerviceable, and all ſome way or other uſe- 
ful to man; ſo that he could not well have been 
without them, 

4. God made theſe ſeveral orders and 3 and 
jn each degree ſo many varieties of creatures, for the 
manifeſtation and diſplaying of his infinite power and 


viſdom; for we have ſhewn before by a familiar in- 


ſtance, that there is more art and wiſdom ſhewa in 
contriving and forming a multitude of different kinds 


of engines than in one only, 


5. Yet do I not think that he made all theſe 


creatures to no other end but to be ſerviceable to 


man, but alſo to partake themſelves of his overflow- 
ing goodneſs, and to enjoy their own beings. If we 


admit all other creatures in this inferior world be- 


ſides man to be mere machines or automata, to 
have no life, no ſenſe nor perception of any 
thing, then I confeſs this reaſon is out of doors, 
for being incapable of pleaſure or pain they can 
have no enjoyment; upon this account alſo, among 
others, ata leſs inclinable to that op nion, I ſhould 


now proceed to anſwer tome obj: tions which might 


be made againſt the wiſdom and goodneſs of God 
in the conrrivance and governance of the world, and 
all creatures therein contained; but that is too great 
and Jifficult a taſk for my weaknels, and would 
take up more time than | have at preſent to ſpare 
were! qualified for it and beſides {well this volume 
to too great a bulk; only I ſhall ſay ſomething to 
one particular which was ſuggeſted to me by a learn · 
ed and pious friend &. 

Object. A wile agent acts for 8 Now what 
end can there be of creating ſuch a vaſt multitude 
of inſects as the world is fi led with, moſt of which 
ſeem to be uſeleſs, and ſome alſo noxious and perni- 
cious to man and other creatures? | 


* ' Mr Robert Burſcough of Totgels, i in Devon. 
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Part 
Anſw, To this I ſhall anſwer; 1. As to the my] ber C 
titude of ſpecies or kinds. 2. As to the number oi. cov 
individuals in each kind, | « if 
Firſt, As to the multitude of ſpecies (which we pleaſe 
muſt needs acknowledge to be exceeding preat, the; pains 


being not fewer, perchance more than twenty thoy 
ſand) I anſwer, there were ſo many made, 
1. To manifeſt and diſplay the riches of the powe 


deligl 
tions. 


and wiſdom of God, Pſalm civ. 24. The earth ! 4 
Full of thy riches, ſo is the great and wide ſea, whereY the g 

in are things creeping innumerable, c. We ſhould now 
be apt to think too meanly of thoſe attributes of oui knoy 
Creator, ſhould we be able to come to an end of all ſo. b 
his works, even in this ſublunary world; and there * a 
fore I believe never any man yet did, never any man utme 
ſhall fo long as the world endures, by his utmolifÞ Gore 


induſtry attain to the knowledge of all the ſpecies o 
nature; hitherto we have been ſo far from it, that each 
in vegetables the number of thoſe which have been 1. 
diſcovered this laſt age hath far exceeded that of all rc 
thoſe which were known before; ſo true is that weg 
quoted before out of Seneca: Puſilla res &ft mun- 
dus, niſi in eo quod quaerat emnis mundus habeat, 
The world is fo richly furniſhed and provided, that 
man need not fear want of employment ſhould he 
live to the age of Methuſelah, or ten times as long; II. 
but of this, having touched it already, I ſhall add 
no more. 5 ö 

2. Another reaſon why ſo many kinds of crea-| 
tures were made, might be to exerciſe the contem- n 
plative faculty of man, which is in nothing ſo much 
pleaſed as in variety of objects; we ſoon grow wea- 
ry of one ſtudy, and if all the objects of the world 
could be comprehended by us, we ſhould with A- 
lexander think the world too little for us, and grow 
weary of running in a round of ſeeing the fame 
things; new objects afford us great delight, elpe- 
cially if found out by our own induſtry, I remem- 
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% covery of a new plant he did not leſs rejoice than 
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« if he had found a rich treaſure.” Thus God is 
pleaſed, by reſerving things to be found out by our 
ains and induſtry, to provide us employment moſt 
delightful and agreeable to our natures and inclina- 
tions. 
3. Many of theſe creatures may be uſeful to us 
whoſe uſes are not yet diſcovered, but reſerved for 


the generations to come, as the uſes of ſome we 
now know are but of late invention, and were un- 


known to our forefathers; and this mult needs be 
ſo, becauſe, as I ſaid before, the world is too great 
for any man or generation of men, by his or their 
utmoſt endeavours to diſcover and find out all its 
ſtore and furniture, all its riches and treaſures, 
Secondly, As to the multitude of cite in 


each kind of inſect; I anſwer, 


1. It is deſigned to ſecure the continuance and 


eſcape the ravine of ſo many enemies as continually 
aſſault and prey upon them, but would be in danger 
to be quite deſtroyed and loſt out of the world, 

2. This vaſt multitude of inſects is uſeful to man- 
kind, if not immediately, yet mediately. It cannot 


be denied that birds are of great uſe to us, their 
fleſh affording us a good part of our food, and that 
the moſt delicate too, and their other parts phyfick, 
not excepting their very excrements; their feathers , 
ſerve to ſtuff our beds and pillows, yielding us ſoft 
and warm lodging, which is no {mall convenience 


and comfort to us, eſpecially in theſe northern parts 
of the world; ſome of them have alſo been always 


| employed by military men in plumes, to adorn their 


creſts, and render them formidable to their enemies; 

their wings and quills are made uſe of for writing- 

pens, and to bruſh and cleanſe our rooms, and their 
Cc 
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furniture; beſides, by their melodious accents they 
gratify our ears; by their beautiful ſhapes and co- 
lours they delight our eyes, being very ornamental 
to the world, and rendering the country, where 
the hedges and woods are full of them, very plea- 
{ant and chearly, which without them would be no 
leſs lonely and melancholy; not to mention the ex- 
erciſe, diverſion and recreation which ſome of them 
give us. 

Now inſects ſupply land birds with the chiekel 
part of their ſuſtenance; ſome, as the entire genus 
of ſwallows, live wholly upon them, as I could eaſily 
make out did any man deny or doubt of it; and not 
{wallows alone, but allo wood-peckers, if not whol- 
ly, yet chiefly; and all other ſorts of birds partly, 
eſpecially in winter time, as appears by An 
their ſtomachs. 

As for young birds which are brought up in the 
neſt, by the old, they are fed chiefly, if not ſolely 
by inſcets; and therefore for the time when birds 
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for the moſt part breed in the ſpring, when there 


are multitudes of caterpillars to be found on all 
trces and hedges; morcover, it is very remarkable, 
that of many ſuch birds as when grown up feed al- 
moſt wholly upon grain, the young ones are nou- 
ri ſhed by inſects; for example, pheaſants and par- 
tridges, which are well known to be granivorous 
birds, the young live only or moſtly upon ants eggs, 
| Now birds, being of a hot nature, are very voracious 
creatures, and cat abundantly, and therefore there 
bad need be an infinite number of inſets produced 
for their ſuſtenauce. Neither do birds alone, but 
many ſorts of fiſhes, feed upon inſects, as is well 
uon to anglers, who bait their hooks with them; 
nay, which is more ſtrange, divers quadrupeds feed 
upon inſets, and ſome live wholly upon them, as 
two ſorts of tamanduus upon ants, which therefore 
are called in Engliſh ant-bears; the cameleon upon 
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flies; the mole upon earth- worms; the badger alſo 


lives chiefly upon beetles, worms, and other inſects. 


Here we may take notice by the way, that be- 
cauſe ſo many creatures live upon ants and their 
eggs, providence hath fo ordered it that they ſhould 


| be the moſt numerous of any tride of inſects that 


we know. 

 Conformable to this particular is the reaſon my 
ingenious and inquiſitive friend, Mr Derham be- 
tore remembered, hath given of the production of 
ſuch innumerable multitudes of ſome aquatick in- 


I have often thought (faith he) that there was 


| ſome more than ordinary uſe in the creation for 
| ſach inſets as are vaſtly numerous, ſuch as the 
| pulices aquatici, which are in ſach {warms as to 
| diſcolour the waters, and many others; and there- 


fore I have bent my enquiries to find out the uſes 
of ſuch creatures, wherein I have ſo far ſucceeded, 


| as to diſcover, that thoſe vaſtly ſmall animalcula, 
not to be ſeen without a microſcope, with which 
the waters are replete, ſerve for food to ſome others 
of the ſmall inſets of the water, particularly to 
the nympha Culicaria [Sirſuta it may be called] i- 
| gured in Swammerdam; for viewing that nympha 
| one day, to obſerve the motion pf its mouth, and 
| for what purpoſe it is in ſuch continual motion, 
| whether as fiſh to get air, or to ſuck in food, or 


both, I could plainly perceive the creature to ſuck 
in many of the molt minute animalcula, that were 
{wiming briſkly about in the water; neither yet do 
theſe animalcules ſerve only for food to ſuch nym- 
hae, but alſo to another, to me anonymous, infect 
of the waters, of a dark colour, cleft as it were in 
ſunder, and ſcarce fo big as the ſmalleſt pin's head; 
theſe inſects hunt theſe animalcules, and other {mall 
creatures that occur in the water, and devour them; 
and I am apt to think, altho' I have not yet ſcen it, 
Ceca 


304 The WisDoMm o GOD Part II. 


that the pulex aquaticus arboreſcens liveth upon theſe, 
or more minute and tender animalcules, and that it 
is to catch them that it ſo leaps in the water. 

This to me ſcems a wonderful work of God, to 
provide for the minuteſt creatures of the waters 

food proper for them, that is, minute and tender, 
and fit for their organs of ſwallowing. 

As for noxious inſects, why there ſhould be ſo 
many of them produced, if it be demanded, 

I anſwer, 1. That many that are noxious to us, 
are ſalutary to other creatures; and ſome that are 
poiſon to us, are food to them. So we ſee the 
poultry-kind feed upon ſpiders; nay, there is ſcarce 
any noxious inſet but one bird or other eats it, 
cither for food or phyſick; for many, nay, moſt! 
of thoſe creatures whole bite or ſting is poiſonous, 
may ſafely be taken entire into the ſtomach ; and 
therefore it is no wonder that not only the Ibis of 
Egypt, but even ſtorks and peacocks, prey upon 
and deſtroy all ſorts of ſerpents, as well as locuſts 
and caterpillars. _ 

2. Some of the moſt venomous and pernicious of 


inſects afford us noble medicines, as ſcorpions, ſpi- 


ders, and cantharides. 

3. Theſe inſects ſeldom make uſe of their offen- 
| five weapons, unleſs affaulted or provoked, in their 
own defence, or to revenge an injury; let them 
but alone, and annoy them not, nor diſturb their 
young, and, unleſs accidenta! ly, you ſhall ſeldom 
{nu ffer by them. - 

Laſtly, God is pleaſed ſometimes to make of of 
them as ſcourges, to chaſtiſe or puniſh wicked per- 
ſons or nations, as he did Herod and the Egyptians; 
no creature ſo mean and contemptible, but God can 
when he pleaſes produce ſuch armies of them, as 
no human force is able to conquer or deſtroy, but 
they ſhall of a ſudden conſume and devour up all 
the fruits of the earth, and whatever might ſerve 


Part II. in the CREATION. 30 5 


for the ſuſtenance of man, as locuſts have often 
been obſerved to do. 

Did theſe creatures ſerve for no other aſe, as they 
do many, yet thoſe that make them an objection a- 
gainſt the wiſdom of God, may (as Dr Cockburn 
well notes) as well upbraid the prudence and . 
cy of a ſtate for keeping forces, which generally 
are made up of very rude and infolent pcople, 
which yet are neceſſary, either to ſuppreſs rebel- 
lions, or puniſh rebels, and other dilorderly and 
vicious perſons, and keep the world in quiet. 
From that part of this diſcourſe which relates 
to the body of man, I mall make theſe practical 
inferences. 

Infer. 1. Firſt, Let us give thanks to Almighty 
God for the perfection and integrity of our bodies; 
it would not be amiſs to pat it into the eucharil- 
tical part of our daily devotions: we praiſe thee, 
O God, for the due number, ſhape, and utc of our 
limbs and ſenſes; and in general, of all the parts of 
our bodies: we bleſs thee for the found and health- 
ful conſtitution of them, Pa). c. 7t ig thou that haſt 
made us, and not we ourſelves; in thy 6% were all 
our members written, The formation of the body 
is the work of God, and the whole procets thercot 
attributed to him, Pſal. cxxxix. 13, 14, 15. The 
mother that bears the child in her womb is not 
conſcious to any thing that is done there, ſhe un- 
derſtands no more how the infant is formed than 
itſelf doth; but if God hath beſtowed upon us any 
peculiar gilt or endowment wherein we excel o- 
thers, as ſtrength, or beauty, or activity, we ought 
to give him ſpecial thanks for it; but not to think 
the better of ourſelves therefore, or deſpiſe t them 
that want it. 

No becauſe theſe bodil y perfections eing com- 
mon bleſſings, we are apt not at all to conſider the 


or not to ſet a juſt value on them; aud becauſe 155 
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worth of things is beſt diſcerned by their want, it 
would be uſeful ſometimes to imagine or ſuppoſe 
ourſelves, by ſome accident, to be deprived of one of 
our limbs or ſenſes, as a hand, or a foot, or an eye, 
for then we cannot but be ſenſible that we ſhould 
be in worſe condition than now we are, and that 
we ſhould ſoon find a difference between two hands 
and one hand, two eyes and one eye, and that two 
excel one as much in worth as they do in number; 
and yet if we could ſpare the uſe of the loſt part, 
the deformity and unſightlineſs of ſuch a defect in 
the body would alone be very grievous to us. A- 
gain, Which is leſs, ſuppoſe we only that our bodies 
want of their juſt magnitude, or that they or any 
of our members are crooked or diſtorted, or dif- 
Proportionate to the reſt, either in excels or defect; 
Kay, which is leaſt of all, that the due motion of 
any one part, be perverted, as but of the eye in 
ſquinting, the eye-lids in twinkling, the tongue in 
ſiammering, theſe things are ſuch blemiſhes and 
offences to us, by making us gazing ſtocks to o- 
thers, and objects of their ſcorn or deriſion, that 
we could be content to part with a good part of 
our eſtates to repair ſuch defects or heal ſuch infir- 
mities. Theſe things conſidered, and duly weigh- 
cd, would ſurely be a great and effectual motive to 
excite in us gratitude for this integrity of our bo- 
dies, and to eſteem it no ſmall bleſſing, I ſay a bleſ- 
ſing and favour of God to us; for ſome there be 
that want it, and why might not we have been of 
that number ? God was no way obliged to beſtow 
it upon us. 

And as we are to give thanks for the integrity 
of our body, fo are we likewiſe for the health of it, 
and found temper and conſtitution of all its parts 
and humours; health being the principal bleſſing 

ol this life, without which we cannot enjoy or take 
comfort! in any thing beſide. 
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Neither are we to give thanks alone for the firſt 
collation of theſe benefits, but alſo for their preſer- 
vation and continuance, God preſerves our ſouls 
in life, and defends us from dangers and fad acci- 
dents, which do beſet us on every fide, that the 
greateſt circumſpection in the world could not ſe- 
cure us, did not his good providence continually 
watch over us; we may be faid to walk and con- 
verſe in the midſt of inares; beſides, did we but 
duly conſider the make and frame of our bodies, 
what a multitude of minute parts and veſlels there 
are in them, and how an obſtruction in one re- 
dounds to the prejudice of the whole, we could 
not but wonder how ſo curious an engine as man's 
body could be kept in tune one hour as we uſe it, 
much leſs hold out ſo many years; how it were 
poſſible it ſhould endure ſuch hardſhips, ſuch blows, 
ſo many ſhocks and concuſſions, nay, ſuch violences 
and outrages as are offered it by our frequent ex- 
ceſſes and not be diſordered and rendered uſeleſs ; 
and acknowledge the tranſcendent art and {kill of 
him who ſo put it together, as to render it thus firm 
and durable, 

Infer. 2. Secondly, Have a care thou doſt not by 
any vicious practice deface, mar, or deſtroy the 
workmanſhip of God; fo ule this body as to pre- 
ſerve the form and comelineſs, the health and vi- 
gour of it, 

1. For the form and beauty of the body, which 
mankind generally is fond enough of, and which 
mult be acknowledged to be a natural endowment. 
and bleſſing of God, a thing deſirable, which all 
men take complacency in, which renders perſons 
gracious and acceptable in the eyes of others: of 
which yet we do not obſerve that brute beaſts take 
any notice at all: of this I ſhall obſerve, that out- 
ward beauty is a ſign of inward; and that handiome 
per ſons are naturally well incliged „ till they do either 


- 
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_ debauch themſelves, or are corrupted by others, and 
then with their manners they mar their beauty too; 
for a man may obſerve, and eaſily diſcern, that as 
perſons are better or worſe inclined, the very air of 
their viſage will alter much; and that vicious 
courſes, © defacing the inward pulchritude of the 
« ſoul, do change even the outward countenance 
© into an abhorred hue*;” as is evident in the vices 
of intemperance and anger, and may, by ſagacious 
-perſons, be obſerved in others alſo. No better coſ- 
meticks than a ſevere temperance and purity, a real 
and unaffeted modeſty and humility, a gracious 
temper and calmnels of ſpirit, a ſincere and univer- 
fal charity; no true beauty without the ſignatures 
of theſe graces in the very countenance; they there- 
fore who through the contrary vices do deface and 
blot out this natural character and impreſs, and do 
violence to their own inclinations, that ſacrifice this 
jewel to their luſts, that reject this gift of God, and 
undervalue the favour of man, aggravate their fin 
and miſery, and purchaſe hell at ſomewhat a dearer 
rate than others do; and thoſe that have but a mean 
portion of this gift, are the more obliged by virtu- 
ous practices, not only to preſerve, but to improve 
it. Virtue (as Cicero obſerves) if it could be ſeen 


with corporeal eyes, admirabiles ſui amores excita- 


ret; it would excite a wonderful love of itſelf,” 
By the ſignatures it there impreſſes, it is in ſome 
meaſure viſible in the faces of thoſe that practiſe it, 
and ſo muſt needs impart a beauty and amiableneſs 
to them, . ä | . 
Diogenes Laertius, in the life of Socrates, tells 
us, that the philoſopher was wont to adviſe young 
men, oweyic xarorTpiteobar, often to behold themſel ves 
in their looking-glaſſes or mirrours. Grammercy, 
Socrates, that is good counſel indeed! will our 
Young gentlemen and ladies be ready to fay: we 
e wo * Dr More, | 
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like it very well, and we practiſe accordingly: and 


it ſeems we are injuriouſly taxed and reprehended 
by divines for ſpending ſo much time between a 


comb and a glaſs. Be not over haſty, take what 
remains along with you: mark the end for which 
the philoſopher exhorts this, 17 & wir N Ser, akios 
ve,. & J, airxpol nada Tv SuoaSauxv inKGNUTTORY, 
That if they be handſome, they might approve 
«© themſelves worthy of their form; but if they be 
6 otherwiſe, they may by diſcipline and inſtitution 
ce hide their deformity;” and fo by their virtuous 


behaviour compenſate the hardneſs of their favour, 


and by the pulchritude of their ſouls make up what 
is wanting in the beauty of their bodies; and truly 
I believe a virtuous foul hath influence upon its ve- 
hicle, and adds a luſtre even to the outward man, | 
ſhining forth in the very face. 

2. So ule the body as to preſerve the bealth and 
vigour, and conſequently prolong the life of it; 
theſe are things that all men covet; no more effec- 
tual means for the maintenance and preſervation of 
them than a regular and virtuous life. That health 
is impaircd by vice, daily experience ſufficiently evin- 
ceth ; I need not ſpend time to prove what no man 
doth or can deny. And as for length of days, we 
find by the fame experience, that intemperate and 
diſorderly perſons are, for the moſt part, ſhort-lived ; 
moreover, immoderate cares and anxiety are obſerv- 
ed ſuddenly to bring grey hairs upon men, which 
are uſually the ſigus and forerunners of death; and 
therefore the way to live long mult needs be in all 


points to uſe our bodies ſo as is moſt agreeable to 


the rules of temperance and purity, and right rea- 
ſon ; every violence offered to it weakens and im- 


pairs it, and renders it leſs durable and laſting. 


One means there is which phyſicians take notice of 
as very effectual to the preſervation of health, which 
cannot here omit, that is, a quiet aud chearful 
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mind, not afflicted with violent paſſions, or diſtract. 
ed with immoderate cares, for theſe have a great 
and ill influence upon the body; now, how a man 
can have a quiet and chearful mind under a great | 


burden and load of guilt, I know not, unleſs he be 
very ignorant, or have a ſeared conſcience; it con- 
cerns us therefore, even upon this account, to be 
careful of our converſation, and to keep our con- 
ſciences void of offence both toward God and to. 
ward men. 

Infer 3. Thirdly, Did God make the body? let 
him have the ſervice of it, Rom. xii, 1, I heſcech you, 
brethren, by the wercics of God, that you preſent your 
bodies a living ſacrifice, holy, acceptable unto Cod, 


_ which is your reaſonable ſervice, How we ſhould 


do that, St Chryſoſtom tells us in his commentary 


upon this place, Nidev 5g dN og rorrpty Bt, & yiyoue Duo" 


fpuendev N YAGTTH. ARAGTY ale xpov, % YEYOVE WpPITPIpPHA* Wndev 1 * 9 


| Tpoarlery 7 Xpaxveroy, % yeyovtv OAOKAUTW pal, &c. Let the eye 


behold no evil thing, and it is made a ſacrifice ; let 
the tongue ſpeak no filthy word, and it becomes an o- 
blation ; let the hand do no unlawful atten, and you 
render it a holecauſt. Yet it is not enough thus to re- 


rain them from evil, but they unt it a 55 be employed 


and exerciſed in dhing that which is good; the hand in 


Living aims, the tongue in bleſſi ing them that curſe us 


and deſpitefully uſe us; the ear in hearkening to divine 
lectures and diſcourſes, 1 Cor. vi. 20. Glorify God 
in your body, or with your body, and in your ſpirit, 
which are Cod's; and that not by redemption only, 
of which the apoſtle there ſpeaks, but by creation 
alſo: Rom. vi. 13. Neither yield ye your members ds 
mnflruments of unrightecuſneſs unto ſin, but as inſtru- 
ments of righteouſneſs unto God. And again, ver. 19. 
Even ſo now yield your members ſervants of righteouſ- 
neſs unto holineſs. I ſhall inſtance in two members, 
which are eſpecially to be guarded and reſtrained 
from evil, and employ ed in the ſervice of God: 
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Firſt, The eye, we muſt turn away our eyes from 
beholding vanity, as David prayed God would his, 
Pal. cxix. 37. We muſt make a covenant with our 
eyes, as Job did, Job xxxi. 1. Theſe are the win- 
dows that let in exterior objects to the foul ; by 
theſe the heart is affected; this way ſin entered firlt 
into the world; our firſt parent faw that the tree 
and its fruit was pleaſant to the eyes, and ſo was 
invited to take and eat it. There are four ſins eſpe- 
cially for which the eye is noted, as either diſcovering 
themſelves in the eyes, or whoſe temptations enter 
in by, and fo give denomination to the eye. 

I, There is a proud eye, Prov. xxx. 13. There is 
a generation, O how bfty are their eyes ! and their eye» 


lids are lifted up. chap. vi. 17. 4 proud look is rec- 


koned the firſt of thoſe ſix things that God hates, 
Pſal. xviii. 27. God (the Pſalmiſt faith) will bring 
down proud or high locks. Pal. ci. 5. Him that hath 
a high loo and a proud heart (faith David) 7 will not 


ſuffer. And in Pſal. cxxxi. 1. he faith of himſelf, 


that his heart is not haughty, nor his eyes lofty. By 
which places it appeareth that pride ſheweth forth 


itſelf in the eyes eſpecially and that they are as it 


were the ſeat or throne of it. 


2, There is a wanton eye, which the prophet Iſaiah | 


ſpeaks of in his third chapter at the 16th verſe, be- 
pots the daughters of Feruſalem walk with ftretched- 
out necks and wanton eyes. The apoſtle Peter, in 
his ſecond epiltle, chap. ii. 24, mentions eyes full of 


adultery ; for by theſe caſements enter in ſuch ob- 
jects as may provoke and ſtir up adulterous thoughts 


in the mind, as they did in David's; and likewiſe im- 
pure thoughts conceived in the heart, may diſcover 
themſelves by the motions of the eye; and there» 
fore in this reſpect we ſhould do. well with holy 
Job, to make a covenant with our eyes, and not to 
gaze upon any object which may tempt us to any 
inordinate appetite and deſire; for our Saviour tells 
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us, it were better to pluck out our right eye than 
that it ſhould be an offence to us; which I ſuppoſe 
refers to this matter, becauſe it immediately follows 
| thoſe words, He that looketh upon a woman to luft 
after her, hath already committed adultery with her 
in his heart. % ũ ²⅜ pp 
3. There is a covetous eye, By covetouſneſs J 
underſtand not only a deſiring what is another 
man's, which is forbidden in the tenth command- 
ment, but alſo an inordinate deſire of riches, which 
the apoſtle John ſeems to underſtand in his firſt e- 


7 


piſtle, chap. ii. 16. by the luſt of the eye. And co- 


vetouſneſs may well be called the luft of the eye, be- 
cauſe 1. The temptation or tempting object enters 
by the eye; ſo the ſeeing the wedge of gold and 
Babyloniſh garment ſtirred up the covetous defire 
in Achan. 2, Becauſe all the fruit a man reaps of 
riches, more than will furniſh his neceſſities and con- 
veniencies, is the feeding of his eye, or the pleaſure 
he takes in the beholding of them, Eccleſ. v. II. 
When goods increaſe, &c. what good is there to the 
ewners theres, ſaving the beholding them with their 
eyes? | | 


4. There is an envicus eye, which by our Saviour 


is called an evil eye, Mat. xx 15. Is thine eye evil 
becauſe I am good ? that is, envieſt thou thy brother 
becauſe I am kind to him? And chap. vii. 22. one 
of thoſe evil things which proceed out of the heart 
and defile a man, is an evil eye, Envy is a repining 
at the proſperity or good of another, or anger and 
_ diſpleaſure at any good of another which we want, 
or any advantage another hath above us; as in the 
parable of the labourers in the vineyard, thoſe that 
came in firſt envied the laſt, not becauſe they re- 


ceived more than they, but bccauſe they received 


equal wages for leſs time; thoſe that are ſubject to 


this vice cannot endure to ſee another man thrive, 
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and are apt to think his condition better than theirs, 
when indeed it is not. 

Let us then ſo govern our eyes that we diſcover 
by them none of theſe vices; let the humility and pu- 
rity of our minds appear even in our outward looks; 
let neither pride nor luſt manifeſt themſelves in the 
poſlure or motion of our eyes; let us have a care 
that theſe members be neither the inlets or outlets 
of any of the fore-mentioned vices, that they neither 
give admiſſion to the temptation, nor be expreſſive 
of the conception of them; let us employ them in 
reading the word of God and other books, for the 
increaſe of our knowledge, and direction of our 
practice; in diligently viewing and contemplatin 
the works of the creation, that we may diſcern nd 
admire the footſteps of the divine wiſdom, eaſily to 
be traced in the formation, diſpoſition, and deſig- 
nations of them; let us take notice of any extraor- 
dinary events and effects of God's providence to- 
wards ourſelves or others, perſonal or national, that 
as they are the iſſues of his mercy or juſtice, they 
may ſtir up ſuitable affections in us of thankfulneſs 
or fear; let thoſe ſad and miſerable objects that pre- 
ſent themſelves to our ſight move us to pity and come 
miſeration; and let our eyes ſometimes be exerciſed 
in weeping for the miſeries and calamities of others, 
but eſpecially for our own and their ſins. 7 

Secondly, Another member I ſhall mention, is the 
tongue, which as it is the chief inſtrument of ſpeech, 
ſo it may be well or ill employed in the exerciſe of 
that action, and therefore ſtands in need of direction 
and reſtraint. I remember I once heard from an in- 
genious anatomiſt of Padua this obſervation, That 
there are but two members in the body that hath a 
natural bridle, both which do very much need it, 
the tongue, and another I ſhall not name; the ſig- 
nification whereof may be, that they are not to be 
let looſe, but diligently 945 and held in. That 
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the tongue needs a bridle you will readily grant, if 
you read what the apoſtle James hath written of it, 
chap. iii. 6. The tongue is a fire, a world of iniquity : 
fo is the tongue among our members, that it defileth 
the whole body, and ſetteth on fire the courſe of na- 
ture, and is ſet on fire of hell. For every kind of 
beaſts, and of birds, and of ſerpents, and of things in 
the ſea, is tamed, and hath been tamed of mankind ; 
but the tongue can no man tame, it is an unruly evil, 
Full of deadly poiſon. For the better government of 
the tongue, I ſhall note ſome vices of ſpeech which 
mult carefully be avoided; firſt of all loquacity or 
_ garrulity; this the contrivance of our mouths ſug- 
geſts to us; our tongues are fenced and guarded 
with a double wall or mound of lips and teeth, that 
our words might not raſhly or unadviſedly lip out; 
then nature hath furniſhed us with two ears and but 
one tongue, to intimate that we muſt hear twice fo 
much as we ſpeak. Why loquacity is to be avoided, 
the wiſe man gives us a ſufficient reaſon, Prov, x. 19. 
In the multitude of words there wanteth not fin. And, 
Eccleſ. v. 7. In many words there are diverſe vani- 
lies. To which we may add another of great force 
with moſt men, viz. that it hath been always eſteem- 
ed an effect and argument of folly, Eccleſ. v. 3. 4 
Pol's voice is known by multitude of words, And on 
the contrary, to be of few words is a ſign of wiſ- 
dom; and he that is wiſe enough to be ſilent, tho 


a fool, may paſs undiſcovered. Beſides all this, a 


talkative perſon muſt needs be impertinent, and 
ſpeak many idle words, and fo render himſelf bur- 
thenſome and odious to company, and may per- 
chance run himſelf upon great inconveniencies, by 
blabbing out his own or others ſecrets; for a word 
once uttered, fugit irrevocabile, is irrevocable, what- 
ever the conſequence of it be; great need therefore 
have we to ſet a watch over our mouths, and to keep 


the door of our lips, Plal, cxli. 3. and not ſuffer our 
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tongues port Ke The Jivolg & AS Iſocrates phraſeth it. 

Secondly, Lying, or falſe ſpeaking. There is dif- 
ference between mentiri, and mendacium dicere, that 
is, lying, and ſpeaking of an untruth, or a thing that 


is falſe, Mentiri, is contra mentem ire, which, tho“ 
it be no good etymology of the word, is a good no- 
tion of the thing; that is, to go againſt one's mind 


or ſpeak what one does not think. 
| "Ertpoy Key Mee kl ppeoly, Go $6 Batley, 
As Homer expreſſes it, to conceal one thing in the 


mind, and ſpeak another with the tongue; hence a 
man may ſpeak an untruth and yet not lie, when he 


thinks he ſpeaks the truth; and on the contrary, 
may ſpeak what is materially true and yet lie, when 


he ſpeaks what he thinks not to be true. The 
tongue was made to be the index of the mind, 
ſpeech the interpreter of thought, therefore there 


ought to be a perfect harmony and agreement be- 


tween theſe two; ſo that lying is a great abuſe of 
ſpeech, and a perverting the very end of it, which 


was to communicate our thoughts one to another; 
it hath alſo an ill principle for the moſt part, pro- 


ceeding either from baſeneſs of ſpirit, or cowardice, 


as in them that have committed a fault, and deny it 


for fear of puniſhment or rebuke; and therefore 
the antient Perſians, as Xenophon tells us in his 
Kipy raid d, made it one of the three things they di- 
ligently taught their children, which were irrevav, 3 
roEevew, & eanfevay* to ride, to ſhoot, and to ſpeak the 
« truth:“ or from covetouſneſs, as in tradeſmen, 


who falſly commend their commodities, that "they 
may vend them for a greater price; or from vanity 


and vain-glory, in them who falſly boaſt of any qua- 
lity or action of their own. It is odious both to 
God and man; to God, Prov. vi. 17. A lying tongue 


is one of thoſe ſix or ſeven things that are an avs- 


* Run before the underſtanding or wit, 
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mination to him; to men, as Homer witneſſeth i in the 
verſe preceding the fore · quoted. 


E xp yap (401 Raves v Ala rhei, &c. 


He that tells lies is as hateful to me as the gates 


of hell and death. The practice of lying is a diabo- 
lical exerciſe, and they that uſe it are the devil's 
children, as our Saviour tells us, John viii. 24. Ye 
are of your father the devil, &c. for he is a liar, 
and the father of it, And, laſtly, it is a ſin that ex- 
cludes out of heaven, and depreſſes the ſoul into 
hell, Rev. xxi. 8. All hars fhall have their part in 


the lahe which burns with ue and brimſlone, which i is 


the ſecond death, 

Thirdly, Another vice, or aboſk of leach, or vi- 
cious action, to which the tongue is inſtrumental, is 
flandering ; that is, raiſing a falſe report of any man, 
tending to his defamation ; this might have been 
comprehended under the former head, being but a 
kind of lying, proceeding from enmity or ill-will; 
it is a very great injury to our neighbour, mens 
reputation being as dear to them as life itſelf ; 
Jo that it is grown to be a proverb among the vul- 
gar,“ Take away my good name, and take away 
my life.” And that which enhances this injury 


is, that it is irreparable; we cannot, by any contra- 


ry declaration, ſo clear the innocency of our neighs 
bour, as wholly to extirpate the pre-conceived opi- 
nion out of the minds of thoſe to whom our con- 


feſſion comes; and many will remain whom the ca- 


lumny hath reached, to whom the vindication pro- 
bably will not extend, the pravity of man's nature 
being more apt to ſpread and divulge an ill report 
than to ſtop and ſilence it. I might inſtance in the 
- flattering of others and boaſting of ourſelves, for 
two abuſes of ſpeech, but they may both be refer- 
red to lying, the one to pleaſe others, and puff them 
up with ſelf- conceit, and a falſe opinion, that they 
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have ſome excellent quality or endowment, which 
they want, or have not in ſuch a degree, or that 
they are better thought of by others than indeed 
they are, and more honoured; the other, to gain 
more honour than is due to ourlelves. Neither yct 
is boaſting only of what we have not, but alſo what 
we have condemned and difallowed by God and 


men, as being contrary to that humility and mo- 


deſty that ought to be in us, Prov. xxvii. 2. Let 
another man praiſe thee, and not thine own mouth, 
a ſtranger, and not thine own lips. And moraliſts 
proceed ſo far as to cenſure all unneceſſary 28 
Ayla, that is, talking of a man's ſelf. 

Fourthly, Obicene and impure words are another 


vicious effect of the tongue; thole are principally. 
the capo Y, rotten ſpeeches the apoſtle ſpeaks of, 


E ph. v. 29. ſuch as chaſte ears abhor, which tend 
only to the depraving and corrupting the hearers, 


and are to be ſtudiouſly and carefully avoided by 


all that pretend to Chriſtianity, Eph. v. 3. But fer- 


_ nication and all unclea; neſs, let it not be once named 


among you. 
Fifthly, Curſing and railing or reviling words, are 
allo a great abuſe of ſpeech, and outragious effects 


and expreſſions of malice and wickedneſs, Pſal. x. 


The Pſalmiſt makes it part of the character of a 
wicked man, that his mouth is full of curſing which 


paſſage we have quoted by the Apoſtle, Rom. iii. 14. 


whoſe mouth is full of curſing and bitterneſs. 


Sixthly, Swearing, and "Irceverently uſing the 


name of God in common diſcourſe and converſe, 
is another abuſe of the tongue; to which I might 


add, vehement alſeverations upon flight and trivial 


occaſions. I do not deny, but in a matter of weight 


and moment, which will bear out ſuch atteſtation, 


and where belief will not be obtained without them, 


and yet it may much import the hearer or ſpeaker 


that his words be believed, or where the hearer 
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would not otherwiſe think the matter ſo momen- 


tous or important as indeed it is, proteſtations and 


aſleverations, yea, oaths, may lawfully be uſed; 
but to call God to witneſs to an untruth or a lie 
perhaps, or to appeal to him upon every trivial oc- 


caſion in common difcourſe, cuſtomarily, without 


any conſideration of what we ſay, is one of the 


higheſt indignities and affronts that can be offered 


him, being a ſin to which there is no temptation z 
for it is ſo far from gaining belief (which is the 
only thing that can with any ſhew of reaſon be 
pleaded for it) that it rather creates diffidence and 
diſtruſt; for as multa fidem promiſſa levant, ſo mul- 
ta juramenta too; it being become a proverb, He 
that will ſwear will lie; and good reaſon there is 
for it, for he that ſcruples not the breach of one of 


God's commands, is not likely to make conſcience of 


the violation of another. | 


_ Laſtly, (For Iwill name no more) ſcurrilous words, 


ſcoffing and jeering, flouting and taunting, are to be 
_ cenſured as vitious abuſes of ſpeech. 

This fcofing and deriſion proceeds from con- 
tempt, and that of all injuries men do moſt impa- 
ticntly bear, nothing offends more or wounds deep» 
er; and therefore what greater violation of that 
general rule of Chriſtian practice, to ds to others as 
we would they ſhould do unto u? This injury of be- 
ing derided the Plalmiſt himſelf complains of, Pal, 
IXIX. II, 12. {became a proverb to them. They that 
fit in the gate ſpeak againſt me, and I was the ſong 
of the drunkards, And Pal. xxxv. 15. according 
to the church tranſlation, The very abjefts came 
together againſt me unawares, making mows at 
me, and ceaſed not. And the prophet Jeremiah, Jer, 
xx. 7. I am in deriſion daily, every one mocketh me. 
And though there may be ſome wit ſhewn in ſcoff- 
ing and jeſting upon others, yet it is a practice in- 

_ conſiſtent with true wiſdom, The ſcorner and the 
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wiſe man are frequently oppoſed in ſcripture, Prov. 
ix. 8. and chap, xiil. 1, &c. It is a proverbial ſay- 
ing, The greateſt clerks are not always the wiſeſt men. 
I think the ſaying might as often be verified of the 
reateſt wits. Scorning, in that gradation in the 
firſt Pſalm, is ſet down as the higheſt ſtep of wick- 
edneſs. And Solomon tells us, that Judgments are 
prepared for the ſcorners. 0 
You will ſay to me, how then muſt our tongues 
be employed? I anſwer, 1. In praiſes and thankſ- 
giving unto God, Pſal. xxxv. 28, And my tongue 
ſhall ſpeak of thy righteouſneſs and of thy praiſes all 
the day long. Parallel whereto is ver. 24. of Pſal. 
Ixxi. Indeed the book of Pſalms is in a great mea, 
ſure but an exerciſe of or exhortation to this duty, _ 
2. We muſt exerciſe our tongues in talking of all 


his wondrous works: Pſal. cxlv. 5, 6. 1 will ſpeak 


of the glorious honour of thy Majeſty and of thy won- 

drous works, 3. In prayer to God. 4. In confeſſion 
of him and his religion, and publickly owning it 
before men whatever the hazard be. 5. In teach- 


ing, inſtructing, and counſelling of others. 6. In 


exhorting them. 7. In comforting them that need it, 
8. In reproving them. All which particulars I might 
enlarge upon, but becauſe they come in here only 
as they refer to the tongue, it may ſuffice to have 
mentioned them ſummarily, 7 

Thirdly, Let us hence learn duly to prize and 
value our ſouls. Is the body ſuch a rare piece, 
what then is the ſoul? The body is but the huſk. 
or ſhell, the ſoul is the kernel; the body is but the 
caſk, the foul the precious liquor contained in it; 
the body is but the cabinet, the ſoul the jewel; the 
body is but the ſhip or veſſel, the ſoul the pilot; the 
body is but the tabernacle, and a poor clay tabers 


nacle or cottage too, the foul the inhabitant ; the 


body is but the machine or engine, the ſoul that 
10% 74, that actuates and quickens it; the body is 
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but the dark lantern, the foul or ſpirit is the candle 
of the Lord that burns in it: And ſeeing there is 
ſuch difference between the ſoul and the body in 
reſpect of excellency, ſurely our better part chal- 
lenges our greateſt care and diligence to make pro- 
viſion for it, Bodily proviſion is but half proviſion, 
it is but for one part of a man, and that the meaner 
and more ignoble too, if we conſider only the time 
of this life; but if we conſider a future eſtate of 
_ endleſs duration after this life, then bodily proviſion 
Will appear to be, I do not ſay, quarter proviſion, 
but no proviſion at all in compariſon, there be- 
ing no proportion between ſo ſhort a period of 
time and the infinite ages of eternity; let us not 
then be fo fooliſh as to employ all our thoughts and 
| beſtow all our time and pains about cheriſhing, ac- 


commodating and gratifying our bodies, in makin 


proviſion for the fleſh to fulfil the luſts thereq, as the 


Apoſtle phraſeth it, and ſuffer our ſouls to lie by 
neglected in a miſerable, and poor, and blind, and 
naked condition. Some philoſophers will not allow 


the body to be an eſſential part of man, but only 


the veſſel or vehicle of the ſoul; Anima cujuſque 
eſt quiſque; The ſoul is the man. Tho' I would 
not be {o unequal to it, yet I muſt needs acknow- 
ledge it to be but an inferior part; it is therefore 
ſo to be treated, ſo dieted and provided, as to ren- 


der it moſt calm and compliant with the foul, moſt 
tractable and obſequious to the dictates of reaſon; _ 

not ſo pampered and indulged, as to encourage it to 

caſt its rider, and to take the reins into its own 


hand, and uſurp dominion over the better part, the 
10 ny«ovx'v, to fink and depreſs it into a ſordid com- 
pliance with its own luſts, Atque efigere humi di- 
vinae particulam aurae, | 9 


This is our duty; but alas! what is our prac- | 
tice? Our great partiality towards our bodies, and 
neglect of our ſouls, ſhews clearly which part ve 
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prefer; we are careful enough of wounding or 
maiming our bodies, but we make bold to laſh and 
wound our ſouls daily; for every fia we commit, 
being contrary to its nature, 1s a real ſtripe, yea, 
a mortal wound to the ſoul; and we ſhall find it 
to be ſo, if our conſciences be once awakened to 
feel the ſting and ſmart of it. We are induſtrious 
enough to preſerve our bodies from ſlavery and 
thraldom, but we make nothing of ſuffering our 
ſouls to be ſlaves and drudges to our luſts, and 
to live in the vileſt bondage, to the moſt degene- 
rate of creatures, the devil. We are thrifty and 
provident enough, not to part with any thing that 


'may be ſerviceable to our bodies under a good con- 


ſideration, and we ſo eſteem them as that we will part 
with all we have for the life of them ; but we make 
little account of what is molt beneficial to our ſouls, 
the means of prace and ſalvation, the word of God, 
and duties of his worſhip and ſervice; nay, we can 
be content to (ell our ſouls themſelves for a trifle, 
for a thing of nothing, yea, for what is worſe than 
nothing, the ſatisfying of an inordinate and unrea- 


ſonable appetite or paſſion. We highly eſteem and 


ſtand much upon our nobility, our birth and breed- 
ing, though we derive nothing from our anceſtors 
but our bodies and corporeal qua iies: and it is 
uſeful fo far to value and improve this advantage, 
as to provoke us to imitate the good examples 


of our progenitors, not to degenerate from them, 
| nor to do any thing unworthy of our breeding; 
| and yet the divine original of our ſouls, which are 


beams from the Father of light, and the immediate 
offspring of God himlelf 73 yap 8 yivog z, hath little 
influence upon us to engage us to walk worthily of 
our extraction, and to do nothing that is baſe or ig- 


noble, and unſuitable to the dignity of our birth, 


You will ſay, how ſhall we manifeſt our care of 
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our ſouls? What ſhall we do for them? I anſwer holy ar 
the ſame we do for our bodies. works, 
Firſt, We feed our bodies, our ſouls are alſo tqin the 
be fed; the food of the ſoul is knowledge, eſpeci4to ador 
ally knowledge in the things of God, and the thinggof plai 
that concern its eternal peace and happineſs ; the[the or. 
doctrine of Chriſtianity, the word of God read and[zhe /ig 
preached, 1 Pet. ii. 2. As new-born babes deſireThe ri 
the ſincere milk of the word, that you may grouſ and t! 
thereby. Heb. v. 12. The Apoltle ſpeaks both off ment. 
milk and of ſtrong meat. Milk he there calls the] conve 
principles of the doctrine of Chriſt. And again, j garm 
1 Cor. ii. 3. I have fed you with milk, and not] gain, 
with meat ; for hitherto you were not able to bear it.] mercy 
S0 we ſee in the Apoſtle's phraſe, feeding of the| bits: 
flock, is teaching and inſtructing of them. Know-| ment 
ledge is the foundation of practice; it is impoſſible] ſaid 


to do God's will before we know it; the word muft the r 


be received into an honeſt and good heart, and under- perſe 
ſtood, before any fruit can be brought fortn. 1 ha 
Secondly, We heal and cure our bodies, when | will 
they are inwardly ſick, or outwardly harmed: Sin F 
is the ſickneſs of the ſou], Mat. ix. 12. They that our 
be whole need not a phyſician, but they that are ſich, for 
_ faith our Saviour by way of ſimilitude; which he and 
explains in the next verſe, I am not come to call | cou 
the righteous, but ſinners to repentance. For the rup 
cure of this diſeaſe, an humble, ſerious hearty re- fore 
pentance, is the only phyſick; not to cxpiate the | the 
guilt of it, but to qualify us to partake of the be- the 
nefit of that atonement which our Saviour Chriſt | gyr 
hath made by the ſacrifice of himſelf, and reſtore | pla 
us to the favour of God, which we had forfeited, | pa- 
it being, as much as in us lies, an undoing again /i. 
what we have done. „„ 
Tyhirdly, We clothe and adorn our bodies; indeed | G0 
too much time and too many thoughts we beſtow 
upon that; our ſouls allo are to be cloathed with fig 
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wer Holy and virtuous habits, and adorned with good 
works, 1 Pet. v. 5. Be clathed with humility. And 

lo tqin the ſame epiſtle, chap. ii. 2. he exhorts women 
ſpeciqto adorn themſelves, not with that outward adorning 
hinggof plaiting the hair, and wearing gold, &c. but with 

; theſthe ornament of a meek and quiet ſpirit, which is in 
d and the ſight of God of great price: and in Rev. xix. 8. 
deſire The righteouſneſs of the ſaints is called fine linen. 
grouſ and the ſaints are ſaid to be cloathed in white rai- 
th off ment. Mat. xxiil. 11. Works of righteouſneſs and a 
s the converſation becoming the goſpel is called a wedding 
gain, ſ garment, Col, iii. 10. Put on the new man, And a- 
not gain, Put on therefore, as the elect of God, bowels of 
ar it. mercy, meekneſs, &c. On the contrary, vitious ha- 
f the| bits and ſinful actions are compared to filthy gar- 
now- ments. So, Zech. iii. 3. Joſhua the high-prieſt is 
ſſibleſ faid to be chathed with filthy garments; which in 
muſt] the next verſe are interpreted his iniquities, either 
nder-| perſonal, or of the people whom he repreſented: 
I have cauſed thy iniquity to paſs from thee, and 
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will clothe thee with change of raiment. 
Fourthly, We arm and defend our bodies, and 
our ſouls have as much need of armour as they; 
for the life of a Chriſtian is a continual warfare ; 
and we have potent and vigilant enemies to en- 


counter withal, the devil, the world, and this cor- ' 


rupt fleſh we carry about us; we had need there- 
fore to take to us the Chriſtian panoply, to put on 
the whole armour of God, that we may withſtand in 
the evil day, and having done all, may ſtand, having 
cur loins girt with truth, and having on the breaſt- 
plate of righteouſneſs and our feet ſbod with the pre- 
paration of the goſpel of peace. Above all taking the 
ſhield of faith; and for an helmet, the hope of ſalva- 
tion, and the fword of the ſpirit, which is the word of 
God, Eph. vi. 13, 14. „ 

He that with this Chriſtian armour manfully 
fights againſt and repels the temptations and aſ- 
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ſaults of bis ſpiritual enemies; he that keeps hi 
garments pure, and his conſcience void of offence 


towards God and towards man, ſhall enjoy perfect 
peace here, and aſſurance for ever. Tacitus ſaith} 


of the Finni, a northern people, that they were e- 


curi adverſus homines, ſecuri adverſus Deos.“ They 


need not fear what God or man could do to them,” 
becauſe they were in as bad a condition as could 
conſiſt with living in the world; they could not be 


| baniſhed into a worſe country, nor put into worſe 
circumſtances than they were in already. I might 


fay of the man that keeps a good conſcience, that he 
is ſecure againſt God and man; not in that ſenſe the 


. Finni were, but ſecure of any evil befalling him 


from either. God can do him no harm, not for 


want of power, but for want of will, which is re- 


gulated by his truth and juſtice. He is alſo ſecure 
in reſpect of men, becauſe he is under the protec- 
tion of the almighty; and if any there be that would 
do him barm, they ſhall either be reſtrained by the 
divine providence, or if they be permitted to injure 


bim, it ſhall tend only to the exerciſe and improve- 


ment of his faith and paticnce, and enhancing his 
future reward at that great day, when the Amighty 
ſhall diſpenſe aureolae to thoſe champions who have 


ſignalized their valour and fidelity by heroick ac- 


tions, or patient ſufferings of unworthy things for 


his ſake. 3. A good conſcience not only ſecures a |; 
man from God and men, but from himſelf too; 


There is no peace to the wicked, faith my Cod, no in- 
ward peace; ſuch a man is at odds with himſelf; 


for the commandments of God being agreeable to 


the nature of man, and perfectly conformable to the 


dictates of right reaſon, man's judgement gives ſen- 


tence with the divine law, and condemns him when 
he violates any of them; and ſo the ſinner becomes 
AN #vrovriwopuuevec, a tOrmentor of himſelf. Pr ima e/i 


haec ultio quod ſe judice nemo nocens abſolvitur. 
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No guilty perſon i isabſolved at his own tribunal, 
imſelf being judge. 


Neither let any profligate perſon, who hath bid- 
den defiance to his conſcience, and is at war with 
himſelf, think to take ſanctuary in atheiſm, and be- 
cauſe it imports him highly there ſhould be no God, 
ſtoutly deny that there is any. For firſt, ſuppoſing 
that the exiſtence of a Deity were not demonſtrably 
or infallibly proved (as moſt certainly is) yet he can- 
not be ſure of the contrary, that there is none? © For 
* no man can be ſure of a pure negative, namely, 
* that ſuch things is not, unleſs he will either pre- 
tend to have a certain knowledge of all things 
te that are or may be, than which nothing can be 
© more monſtrouſly and ridiculouſly arrogant; or 
c elſe, unleſs he be ſure that the being of what he 
„ denies doth imply a contradiction, for which 
© there is not the leaſt colour in this caſe; the 
te true notion of God conſiſting in this, That he 
“is a Being of all poſſible perfection,“ that I may 
borrow my Lord Biſhop of Cheſter's words, in his 
diſcourſe of natural religion, page 94. . 
No if he be not ſure there is no Deity, he can- 
not be without ſome aulpicion and fear that there 
may: de dne. 

| Secondly, If there ſhould be a Deity, ſo holy 
and juſt, and powerful, as is ſuppoſed, what ven- 
geance and indignation may ſuch vile miſcreants 
&« and rebels expect, who have made it their buſi- 
* nefs to baniſh him out of the world, who is the 
“great Creator and governor of it; to undermine. 
&« his being, and eradicate all notiafts of him out of 
« their own and other mens minds; to provoke his 
* creatures and vaſſals to a contempt of him, a 

6 fighting of his fear and worſhip, as being ſuch 
imaginary chimeras as are fit only to keep fools 
* L awe? Certainly as this is the higheſt provoca - 
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* the future, his error ſhall die with him, there be- 


. miſtake; for during this life he enjoys a pleaſant 


danger of being ever awakened out of it and con- | 
vinced of his error and folly, death n a ful 
end of him. 


: 
” 7 
8 v4 


226 8 WisDou of GOD Part 11 ; 


tion that any man can be guilty of, ſo ſhall it be 
“ puniſhed with the ſoreſt vengeance. ; | 
Now a ſtender ſuſpicion of the exiſtence of a he 

ing, the denial whereof is of ſo ſad conſequence, 

mult needs diſturb the atheiſt's thoughts, and fill 


him with fears, and quality and allay all his plea- 


ſure and enjoyments, and render him miſerable even 
in this life. 

gBut on the ache ſide, he has believes and 
4 ons a God, if there ſhould be none, is in no 
danger of any bad conſequent; for all the incon- 
% venience of this belief will be, that he may be 


© hereby occaſioned to tye himſelf up to ſome need- 


« leſs reſtraints during this ſhort time of his life, 
„ wherein notwithſtanding there is, as to the pre- 
« ſent, much peace, quiet, and ſafety; and as to 


* ing none to call him to an account for his miſtake.” | 
Thus far the Biſhop. wy 
To which I ſhall add, that "io not only ſuffers no 
damage, but reaps a conſiderable benefit from this 


dream or fancy of a future bleſſed ſtate, with the 
thoughts and expectations whereof he ſolaces him- 
ſelf and agreeably entertains his time, and is in no] 
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